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PROBLEM TO BE SOLVED: To let the tape driving device self-adjust a PLL circuit in 
operation without impairing reproducing performance. 

SOLUTION: In searching, a parameter value of PLL circuit 63 is varied, and an 
optimum value (adjusted value) is obtained based on the evaluation value obtained with 
each parameter value. In this case, if the parameter value is varied within a range of 
the number of successive tracks in which a start ID is recorded and the number of 
revolutions of a drum which is decided based on the tape running speed at the time of 
searching operation and is to enable the start ID to be caught, the target start ID can 
surely be caught even if the parameter is varied, therefore, the searching is also 
properly operated. 
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CLAIMS 



[Claim(s)] 

[Claim 1] It prepares for the tape drive equipment which can be reproduced 
corresponding to the tape-like record medium with which a truck is recorded by 
the helical scan, the first rank until it makes binary the regenerative signal read 
from the above-mentioned tape-like record medium and outputs it - as the 
adjustment approach of tape drive equipment for adjusting the parameter value 
which determines the necessary property in a regenerative-circuit system By 
usually, the thing made to run a tape in the direction of a forward, or the reverse 
direction with the tape travel speed made into a high speed rather than a tape 
travel speed In the search execute step which performs search actuation for 
accessing even the target tape location, and the period when the 
above-mentioned search actuation is performed the above - the first rank - with 
the parameter value adjustable step which carries out adjustable [ of the specific 
parameter value in a regenerative-circuit system ] The evaluation value 
acquisition step in which adjustable was carried out by the above-mentioned 
parameter value adjustable step and which acquires the evaluation value as a 



predetermined regenerative-signal property for every parameter, The 
adjustment approach of the tape drive equipment characterized by consisting of 
from among the evaluation values acquired by the above-mentioned evaluation 
value acquisition step so that the optimum-value acquisition step which 
calculates the value of the above-mentioned parameter as an optimum value 
may be performed. 

[Claim 2] When the data section identification information which shows initiation 
of the predetermined logical data section to the above-mentioned tape-like 
record medium shall be recorded to the truck with which the predetermined 
number continued The number of continuation trucks on which, as for the 
above-mentioned parameter value adjustable step, the above-mentioned data 
section identification information is recorded, The adjustment approach of the 
tape drive equipment according to claim 1 characterized by carrying out 
adjustable [ of the above-mentioned specific parameter value ] based on the 
tape travel speed at the time of the above-mentioned search actuation within the 
limits of the drum rotational frequency determined that prehension of the 
above-mentioned data section identification information is possible. 
[Claim 3] the above-mentioned evaluation result acquisition step be the 



adjustment approach of the tape drive equipment according to claim 1 
characterize by to be constitute so that an evaluation value may be acquire by 
carry out the sample of the predetermined regenerative signal property, and 
equalize it according to the equalization part population parameter determined 
based on the rhombus-like wave number obtain by per one scan corresponding 
to the tape travel speed at the time of the above-mentioned search actuation. 
[Claim 4] the playback actuation after including search actuation for the 
parameter value remembered to be the storage step which makes a 
predetermined storage region memorize the value of the parameter called for as 
an optimum value by the above-mentioned optimum-value acquisition step in the 
above-mentioned storage region - setting » the above - the first rank - the 
adjustment approach of the tape drive equipment according to claim 1 
characterized by to be constituted so that the parameter-value setting step which 
sets up to a regenerative-circuit system may perform. 

[Claim 5] When performing high-speed search actuation by the tape travel speed 
more than predetermined [ which is treated as a high speed ] as search 
actuation of the tape drive equipment concerned, the above-mentioned search 
execute step An acceleration phase until it results in the tape travel speed more 



than predetermined [ above-mentioned ] at the time of the above-mentioned 
high-speed search actuation initiation, Or it sets to the predetermined timing of 
the moderation phase from the tape travel speed more than predetermined [ at 
the time of high-speed search actuation termination / above-mentioned ]. 
Maintain a certain fixed tape travel speed over a predetermined period, and it 
sets at the above-mentioned predetermined period. The adjustment approach of 
the tape drive equipment according to claim 1 characterized by being constituted 
so that the above-mentioned parameter value adjustable step, the 
above-mentioned evaluation value acquisition step, and the above-mentioned 
optimum-value acquisition step may be performed. 

[Claim 6] When performing high-speed search actuation by the tape travel speed 
more than predetermined [ which is treated as a high speed ] as search 
actuation of the tape drive equipment concerned, the above-mentioned search 
execute step The inside of an acceleration period until it results in the tape travel 
speed more than predetermined [ above-mentioned ] at the time of the 
above-mentioned high-speed search actuation initiation, Or it sets at the 
predetermined period within the moderation period from the tape travel speed 
more than predetermined [ at the time of high-speed search actuation 



termination / above-mentioned ]. The adjustment approach of the tape drive 
equipment according to claim 1 characterized by being constituted so that the 
above-mentioned parameter value adjustable step, the above-mentioned 
evaluation value acquisition step, and the above-mentioned optimum-value 
acquisition step may be performed. 

[Claim 7] In the tape drive equipment which can be reproduced corresponding to 
the tape-like record medium with which a truck is recorded by the helical scan 
With the tape travel speed made into a high speed rather than a tape travel 
speed, a tape by usually, the thing made to run in the direction of a forward, or 
the reverse direction [ within the period when the above-mentioned search 
actuation is performed as the search approach for performing search actuation 
for accessing even the target tape location ] the first rank until it makes binary 
the regenerative signal read from the above-mentioned tape-like record medium 
and outputs it - among the parameter value which determines the necessary 
property in a regenerative-circuit system The parameter value adjustable step 
which carries out adjustable about specific parameter value based on the 
number of continuation trucks on which data section identification information is 
recorded, and the tape travel speed at the time of the above-mentioned search 



actuation within the limits of the drum rotational frequency determined that 
prehension of the above-mentioned data section identification information is 
possible, When the data section identification information which shows initiation 
of the predetermined logical data section to the above-mentioned tape-like 
record medium shall be recorded to the truck with which the predetermined 
number continued From the regenerative signal acquired under the condition 
that adjustable [ of the above-mentioned specific parameter value ] is carried out 
The search approach characterized by being constituted so that the search 
actuation judging step it is considered that is that by which search actuation was 
performed proper when the data section identification information corresponding 
to the tape location of the above-mentioned purpose has been caught may be 
performed. 

[Claim 8] In the tape drive equipment which can be reproduced corresponding to 
the tape-like record medium with which a truck is recorded by the helical scan By 
usually, the thing made to run a tape in the direction of a forward, or the reverse 
direction with the tape travel speed made into a high speed rather than a tape 
travel speed [ within the search means for performing search actuation for 
accessing even the target tape location, and the period when the 



above-mentioned search actuation is performed ] the first rank until it makes 
binary the regenerative signal read from the above-mentioned tape-like record 
medium and outputs it - among the parameter value Which determines the 
necessary property in a regenerative-circuit system The parameter value 
adjustable means which carries out adjustable about specific parameter value 
based on the number of continuation trucks on which data section identification 
information is recorded, and the tape travel speed at the time of the 
above-mentioned search actuation within the limits of the drum rotational 
frequency determined that prehension of the above-mentioned data section 
identification information is possible, When the data section identification 
information which shows initiation of the predetermined logical data section to 
the above-mentioned tape-like record medium shall be recorded to the truck with 
which the predetermined number continued From the regenerative signal 
acquired under the condition that adjustable [ of the above-mentioned specific 
parameter value ] is carried out Tape drive equipment characterized by having 
the control means of operation which controls so that it is regarded as that by 
which search actuation was performed proper when the data section 
identification information corresponding to the tape location of the 



above-mentioned purpose is able to be caught, and subsequent necessary 
actuation is performed. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 



[0001] 

[Field of the Invention] This invention relates to the adjustment approach in the 
tape drive equipment in which the playback corresponding to a tape-like record 
medium is possible, and such tape drive equipment, and the search approach in 
tape drive equipment by the helical scan. 
[0002] 

[Description of the Prior Art] For example, the digital audio tape player (a DAT 
recorder / player) which carries out record playback of the digital audio data to a 
magnetic tape, and a similarly using magnetic tape DAT system are used as a 
storage system of the data for computers, and the digital data storage device 
(DDS device) which was made to perform record playback of computer data is 
developed. 

[0003] With these equipments, while making it run a tape in the condition of 
having made the 90-degree lap angle looping around a magnetic tape with a 
rotating drum, a rotating drum is rotated and high density record is enabled by 
performing record/playback scan by the helical scan using the magnetic head on 
a rotating drum. In addition, on these specifications, it will also be henceforth 
called "a tape streamer drive" about the device which performs record playback 



of data corresponding to such a tape-like record medium. 

[0004] It has a PLL circuit, in order to extract the clock which synchronized with 

the regenerative signal read from the magnetic tape, if it is in such a tape 

streamer drive. About such a PLL circuit, the adjustment about various 

parameters, such as center frequency and the passband property of LPF (Low 

Pass Filter), is needed so that proper playback actuation may be obtained. 

[0005] 

[Problem(s) to be Solved by the Invention] Here, the following engine 
performance is required as a PLL circuit used for the tape streamer drive of a 
helical scan. The resistance over the amplitude fluctuation by the so-called 
regenerative-signal wave of the shape of the media defects at the time of 
stationary playback (damage on a magnetic tape etc.) and a rhombus (bead) at 
the time of the search which usually sends a tape to a high speed rather than 
playback etc. is required of one. Moreover, although the truck with which 
azimuth angles differ by plus and minus is recorded on a tape by turns if it is in 
the tape streamer drive of a helical scan, it turns out that it originates in the 
difference of an azimuth and a relative-velocity difference is expanded according 
to a search rate becoming a high speed. For this reason, in order to obtain stable 



search actuation, for every search rate by which adjustable is carried out, the 
resistance over the relative-velocity difference resulting from an azimuth 
corresponds, and is required. For example, in disk media, since these engine 
performance always has the stable amplitude of a regenerative signal and does 
not produce a velocity error, either, it is not required of the PLL circuit used for 
the reversion system of disk media, and becomes peculiar to a tape streamer 
drive. 

[0006] What is necessary is just to carry out a modification setup of the various 
parameters in a PLL circuit, as it corresponds to the condition in adjusting a PLL 
circuit corresponding to the above conditions. What is necessary will be just to 
perform as an example adjustment of carrying out a modification setup of the 
center frequency etc. corresponding to the amount of gaps, for example, to a 
relative-velocity gap. Thereby, actuation of the stable PLL circuit is expectable in 
spite of a relative-velocity difference. 

[0007] As an opportunity to adjust the above PLL circuits, it is possible to carry 
out, for example at the time of factory shipments. However, it becomes 
impossible that the adjustment at the time of such factory shipments is 
equivalent to change of the various conditions by secular change of a tape 



streamer drive since the adjustment value fixed in first stage will be set up. 
Change of playback frequency characteristics according [ secular change here ] 
to wear, dirt, etc. of a head, the fall of playback sensibility, etc. are mentioned. 
Moreover, it cannot respond to change of a difference of the SN ratio of a tape 
and frequency characteristics etc. besides secular change, either. 
[0008] Then, it is possible to constitute the adjustment value once set up as 
performed the self-adapting automatically at the time of starting of a tape 
streamer drive and playback initiation (at the time of power-source ON) so that it 
may be maintained fixed till power-source OFF. With such a configuration, it can 
respond to secular change or a difference of the property of a tape, but a partial 
property change of a tape in use etc. cannot respond to the conditions changed 
suddenly, for example. That is, even if it takes such an adjustment approach, it 
cannot be told to real time nature that it excels. Moreover, since such adjustment 
needs to carry out after refusing the use demand to the tape streamer drive from 
for example, a host computer side, in a host computer side, it must stand by until 
adjustment is completed and a tape streamer drive becomes usable. This will 
also give a user the latency time and is not a desirable thing. 
[0009] 



[Means for Solving the Problem] Then, this invention sets it as the main purpose 
that the adjustment which does not need to make a host computer etc. stand by 
is made to be performed while corresponding to a sudden condition change etc. 
comparatively promptly and acquiring an adjustment value in consideration of 
the above-mentioned technical problem. 

[0010] then, the first rank until it makes binary the regenerative signal which the 
tape drive equipment which can be reproduced corresponding to the tape-like 
record medium with which a truck is recorded by the helical scan was equipped 
with this invention in consideration of the above-mentioned technical problem, 
and was read from the tape-like record medium and outputs it - it constitutes as 
follows as the adjustment approach of the tape drive equipment for adjusting the 
parameter value which determines the necessary property in a 
regenerative-circuit system. By that is, the thing made to run a tape in the 
direction of a forward, or the reverse direction with the tape travel speed more 
nearly usually than a tape travel speed made into a high speed In the search 
execute step which performs search actuation for accessing even the target tape 
location, and the period when search actuation is performed the first rank - with 
the parameter value adjustable step which carries out adjustable [ of the specific 



parameter value in a regenerative-circuit system ] The evaluation value 
acquisition step in which adjustable was carried out by the parameter value 
adjustable step and which acquires the evaluation value as a predetermined 
regenerative-signal property for every parameter, Among the evaluation values 
acquired by this evaluation value acquisition step, it constitutes from from so that 
the optimum-value acquisition step which calculates the value of the 
above-mentioned parameter as an optimum value may be performed. 
[0011] According to the configuration as the adjustment approach of the 
above-mentioned tape drive equipment, the adjustment as tape drive equipment 
is made to be performed by calculating an optimum value from from among the 
evaluation values by which adjustable was carried out and which were acquired 
for every parameter, carrying out adjustable [ of the parameter value (adjustment 
value) ] at the time of the search actuation which sends a tape to a high speed to 
the target tape location. 

[0012] In the tape drive equipment which can be reproduced corresponding to 
the tape-like record medium with which a truck is recorded by the helical scan, 
the tape travel speed more nearly usually than a tape travel speed made into a 
high speed constitutes from making it run a tape in the direction of a forward, or 



the reverse direction as follows as the search approach for performing search 
actuation for accessing even the target tape location, that is, the first rank until it 
makes binary the regenerative signal read from the tape-like record medium 
within the period when search actuation is performed and outputs it - among the 
parameter value which determines the necessary property in a 
regenerative-circuit system To the parameter value adjustable step which carries 
out adjustable : about specific parameter value based on the number of 
continuation trucks on which data section identification information is recorded, 
and the tape travel speed at the time of search actuation within the limits of the 
drum rotational frequency determined that prehension of data section 
identification information is possible, and a tape-like record medium When the 
data section identification information which shows initiation of the 
predetermined logical data section shall be recorded to the truck with which the 
predetermined number continued When the above-mentioned specific 
parameter value has caught the data section identification information 
corresponding to the target tape location from the regenerative signal acquired 
under the condition that adjustable is carried out, we decided to constitute so 
that the search actuation judging step it is considered that is that by which 



search actuation was performed proper may be performed. 
[0013] Moreover, as tape drive equipment which can be reproduced 
corresponding to the tape-like record medium with which a truck is recorded by 
the helical scan, we decided to constitute as follows. By that is, the thing made to 
run a tape in the direction of a forward, or the reverse direction with the tape 
travel speed more nearly usually than a tape travel speed made into a high 
speed [ within the search means for performing search actuation for accessing 
even the target tape location, and the period when search actuation is 
performed ] the first rank until it makes binary the regenerative signal read from 
the tape-like record medium and outputs it - among the parameter value which 
determines the necessary property in a regenerative-circuit system The 
parameter value adjustable means which carries out adjustable about specific 
parameter value based on the number of continuation trucks on which data 
section identification information is recorded, and the tape travel speed at the 
time of the above-mentioned search actuation within the limits of the drum 
rotational frequency determined that prehension of the above-mentioned data 
section identification information is possible, When the data section identification 
information which shows initiation of the predetermined logical data section to a 



tape-like record medium shall be recorded to the truck with which the 
predetermined number continued It is regarded as that by which search 
actuation was performed proper when the above-mentioned specific parameter 
value has caught the data section identification information corresponding to the 
target tape location from the regenerative signal acquired under the condition 
that adjustable is carried out. The control means of operation which controls so 
that subsequent necessary actuation is performed is had and constituted. 
[0014] moreover ~ according to the configuration as each above-mentioned 
search approach and tape drive equipment - the time of a search - setting -- the 
first rank - adjustable [ of the specific parameter value in a regenerative-circuit 
system ] will be carried out. When the value by which the above-mentioned 
parameter value is made near the optimal or the optimal corresponding to the 
conditions at the time of a search is acquired by this, tape location identification 
information will be obtained from a regenerative signal. 
[0015] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention 
is explained. In addition, subsequent explanation is given in the following order. 
1. - the adjustment approach of the PLL circuit in the gestalt of explanation 3. 



book operation of many tape streamer drive 2. properties - 3-1 . 1st example 3-2. 
2nd example 3- the search approach [0016] as a gestalt of 3. 3rd example 3-4. 
4th example 4. book operation 1 . Tape streamer drive drawing 1 is the block 
diagram showing the example of 1 configuration of the tape streamer drive to 
which the adjustment approach of the PLL circuit as a gestalt of operation of this 
invention and the search approach are applied. It is made for the tape streamer 
drive 1 shown in this drawing to have record/playback performed by the helical 
scan to the magnetic tape 2 of the tape cassette with which it was loaded. In a 
rotating drum 3, as 180 degrees of two reproducing heads 4A and 4B from which 
an azimuth angle differs counter, while each other are prepared to the side face, 
as 180 degrees also of two recording heads 5A and 5B also counter, each other 
are prepared. The magnetic tape 2 pulled out from the tape cassette (not shown) 
corresponding to the tape streamer drive 1 concerned is twisted around this 
rotating drum 3. And this rotating drum 3 rotates by the drum motor 22. Moreover, 
the rotation drive of the capstan (here, not shown) for carrying out 
constant-speed transit of the magnetic tape 2 is carried out by the capstan motor 
23. 

[0017] Moreover, the rotation drive of reel hub 2A in a tape cassette and the 2B 



is carried out to the forward direction and hard flow with reel motors 24 and 25, 
respectively. The loading motor 26 drives the loading device which is not 
illustrated, and performs loading/unloading to the rotating drum 3 of a magnetic 
tape 2. 

[0018] The rotation drive of the drum motor 22, the capstan motor 23, reel 
motors 24 and 25, and the loading motor 26 is carried out by the power 
application from MEKADORAIBA 21, respectively. MEKADORAIBA 21 drives 
each motor based on the control from the servo controller 20. The servo 
controller 20 performs rotational-speed control of each motor, and performs the 
tape transit at the time of the transit and the high-speed playback at the time of 
the usual record playback, a rapid traverse, the tape transit at the time of 
rewinding, tape cassette loading actuation, loading / unloading actuation, tape 
tension control action, etc. 

[0019] In order that the servo controller 20 may perform servo control of each 
motor, FG(Frequency Generator) 22a and PG(PulseGenerator)22b are 
prepared in the drum motor 22. Moreover, to each of the capstan motor 23, reel 
motors 24 and 25, and the loading motor 26, FG23a, FG24a, FG25a, and 
FG26a are prepared. The signal outputted from these FG(s) and PGes can 



detect now the rotation information on each motor in the servo controller 20. 
[0020] And rotational-speed control is realizable by performing impression power 
control which detects the error of the rotational speed made into the purpose 
about rotation actuation of each motor, or a phase, and is equivalent to a part for 
the error to MEKADORAIBA 21 because the servo controller 20 distinguishes 
the rotational speed and rotation phase contrast of each motor based on the 
pulse acquired from these [ FG and PG ]. Therefore, it is made to be controlled 
so that each motor rotates the servo controller 20 with the target rotational speed 
according to each actuation at the time of various actuation, such as the usual 
transit at the time of record/playback, and a high-speed search, a rapid traverse, 
rewinding. 

[0021] Moreover, the above-mentioned servo controller 20 is connected to the 
system controller 19 and both directions which perform control processing of the 
whole system through an internal bus 27 from the tape format controller 11 
possible [ a communication link ]. 

[0022] In this tape streamer drive 1, the SCSI controller 16 is formed in I/O of 
data. That is, as for transfer of data with the exterior, SCSI (Small Computer 
System Interface) is used. For example, at the time of data logging, data are 



inputted into I/O of SCSI bus 30-data through the SCSI controller 16 from a host 
computer 40, and the internal buffer controller 14 is supplied. 
[0023] By the internal buffer controller 14, after once accumulating using buffer 
memory 15, for example, aiming at time-axis-adjustment of unit data about the 
inputted data, it supplies to compression/expanding circuit 13. 
[0024] In compression/expanding circuit 13, if there is need about the inputted 
data, compression processing will be made to be performed by the 
predetermined method. If a compression method for example, with LZ sign is 
adopted as an example of a compression method, in this method, to the 
character string processed in the past, the code of dedication divides, is given 
and is stored in the form of a dictionary. And the character string inputted 
henceforth is compared with the contents of the dictionary, and if the character 
string of input data is in agreement with the code of a dictionary, these 
character-string data will be transposed to the code of a dictionary. A new code 
is given serially and the data of the input string which was not in agreement with 
the dictionary are registered into the dictionary. Thus, the data of an input string 
are registered into a dictionary and it is made to be carried out in a data 
compression by transposing character-string data to the code of a dictionary. 



[0025] In the tape format controller 11, necessary data processing and signal 
processing which followed the tape format as a working area about the output of 
compression/expanding circuit 13 using buffer memory 12 are performed. Here, 
while performing addition of an error correction sign, addition of a sub-code, 
addition of a synchronizing signal, etc., finally, modulation processing which 
suited the magnetic recording which carries out a tape pair is performed, and a 
digital equalizer / Viterbi decoder 10 is supplied, for example. 
[0026] If a digital equalizer / Viterbi decoder 10 has the need at the time of record, 
it will perform necessary equalizing processing to input data, and will output it to 
RF processing section 8 as record data. 

[0027] In RF processing section 8, record equalizing etc. is processed about the 
supplied record data, the record signal for magnetic recording is generated, and 
the record amplifier 9 is supplied. With the record amplifier 9, it amplifies about 
the inputted record signal and recording heads 5A and 5B are supplied through 
the rotary transformer 7. Magnetic impression will be performed from recording 
heads 5A and 5B to a magnetic tape 2 by this, and record of data will be 
performed. 

[0028] Moreover, if data playback actuation is explained briefly, the record data 



of a magnetic tape 2 will be read by the reproducing heads 4A and 4B as a 
playback RF signal. After being amplified with the playback amplifier 6A and 6B, 
respectively, as the output minds the rotary transformer 7, it is outputted to RF 
processing section 8. In RF processing section 8, processing of playback 
equalizing, playback clock generation, binary-izing, etc. is performed. In addition, 
about the configuration of the RF processing section 8 interior, it mentions later. 
[0029] It is outputted to a digital equalizer / Viterbi decoder 10, the wave 
equivalence (equalizing processing) and Viterbi compound processing which 
suited Viterbi decoding are performed here, and RF regenerative signal made 
binary in RF processing section 8 is supplied to the tape format controller 11. 
[0030] By the tape format controller 1 1 , the error correction processing about the 
inputted data, the extract of a sub-code, etc. are performed using buffer memory 
12, and it outputs to compression/expanding circuit 13. In 
compression/expanding circuit 13, based on decision of a system controller 19, if 
it is data with which compression was performed at the time of record, data 
decompression processing will be performed here, and if it is incompressible 
data, without performing data decompression processing, it will pass as it is and 
will output. The output data of compression/expanding circuit 13 are once 



supplied to the internal buffer controller 14. By the internal buffer controller 14, 
buffer memory 1 5 is used, for example, input data is prepared to a 
predetermined data unit, and it outputs to the SCSI controller 16. By the SCSI 
controller 16, the inputted playback data are outputted to a host computer 40 
through the SCSI bus 30. 

[0031] A system controller 19 is equipped with a microcomputer etc. and 
changes, through an internal bus 27, it is connecting with the tape format 
controller 11, compression/expanding circuit 13, the internal buffer controller 14, 
the SCSI controller 16, a flash ROM 17, and a work piece RAM 18 possible 
[ two-way communication ], and various control processings to each functional 
circuit section are performed. In addition, in the gestalt of this operation, the 
output of the parameter control signal S1 for carrying out adjustable control of 
the various parameters of the PLL circuit which it has in RF processing section 8 
mentioned later is enabled. Here, the data which a system controller 19 uses for 
various processings are memorized by a flash ROM 17 and the work piece RAM 
18. A program, various control values, etc. for the various control processings 
which a system controller 19 should perform are memorized by the flash ROM 
25. Especially in the gestalt of this operation, PLL adjustment value storage 



region 17a is prepared as a field where a control value is stored. In the gestalt of 
this operation, although adjustment of the PLL circuit in RF processing section 8 
is performed at the time of manufacture as it mentions later, the necessary 
adjustment value about the various parameters obtained at this time is stored in 
PLL adjustment value storage region 17a. A processing result, an operation 
value, etc. which the system controller 19 performed are temporarily stored in a 
work piece RAM 18. 

[0032] In addition, a flash ROM 17 and a work piece RAM 18 may be constituted 
as an internal memory of the microcomputer which constitutes a system 
controller 19, and are good also as a configuration using a part of field of buffer 
memory 12 (or buffer memory 15) as work-piece memory. 
[0033] Moreover, evaluation value detector 11a is prepared in this drawing. This 
evaluation value detector 11a detects the predetermined evaluation value 
(signal property) acquired in the signal-processing process in the tape format 
controller 11, and is used with the gestalt of this operation at the time of the 
self-adapting of the PLL circuit mentioned later. The information on the error 
detection performed in an error rate, then the tape format controller 11 for 
example, in an evaluation value or the error rate at the time of error correction 



processing is detected here, and it is made to be transmitted to a system 
controller 19 here. 

[0034] The example of a configuration of the regenerative-circuit system which 
makes a playback RF signal binary and outputs it as an internal configuration of 
RF processing section 8 in drawing 1 here is shown in drawing 2 . As the RF 
processing section 8, it has an equalizer 61, the AGC (Automatic Gain Controll) 
circuit 62, the PLL circuit 63, and A/D converter 64. A gain adjustment is 
performed by back AGC circuit 62 to which equalizing processing was performed 
with the equalizer 61, and to A/D converter 64 and the PLL circuit 63, the 
playback RF signal outputted through reproducing-head 4A-> playback amplifier 
6A and reproducing-head 4B-> playback amplifier 6B branches, and is outputted. 
In A/D converter 64, binary-ization is performed by carrying out A/D conversion 
about the inputted playback RF signal, and it outputs to latter digital equalizer / 
Viterbi decoder 1 0. 

[0035] The PLL circuit 63 is inputting a playback RF signal, and generates and 
outputs the clock of the frequency which synchronized with the regenerative 
signal. The PLL circuit 63 is equipped with a phase comparator 71, a low pass 
filter 72, the **** controlled oscillator (VCO) 74, and a counting-down circuit 73 



as shown in drawing, and it changes, the playback RF signal the phase 
comparator 71 minded equalizer 61 -> AGC circuit 62 - ** » a phase with the 
input from a counting-down circuit 73 is compared, and the phase error is 
outputted. A low pass filter 72 compensates the phase of the phase error signal 
which a phase comparator 71 outputs, and outputs it to VC074. VC074 
generates the clock of the phase corresponding to the output of a low pass filter 
72, and outputs it to a counting-down circuit 73. A counting-down circuit 73 
carries out dividing of the clock inputted from VC074 with a predetermined value, 
and is outputting the result which carried out dividing to the phase comparator 71 . 
[0036] In this case, the clock which VC074 outputs is supplied as a clock of A/D 
converter 64 here. In addition, also to other functional circuit sections for 
regenerative-signal processing, although not illustrated, if there is need, dividing 
etc. will be performed and it will be supplied as a clock here. Moreover, in the 
PLL circuit 63 shown in this drawing, modification of the predetermined 
parameter in the predetermined functional circuit section in the interior is 
enabled according to the parameter control signal S1 from a system controller 
19. Here, as a parameter which can be changed especially, although not limited, 
the center frequency of VC074, the passband property of LPF72, etc. are 



mentioned, for example. 

[0037] Moreover, the image of the actuation at the time of record and playback is 
shown in drawing 3 . The magnetic tape 2 pulled out from the tape cassette is 
about 90-degree lap angle in the condition of having inclined in the height 
direction to the rotating drum 3 with guide pins 51, 52, and 53, with is twisted, 
and runs by constant speed by the capstan 54 and the pinch roller 55. 
[0038] Moreover, in fact, as shown in drawing 3 by an azimuth solid recording 
method being adopted, the reproducing heads 4A and 4B and the recording 
heads 5A and 5B from which the azimuth angle shown in drawing 1 differs 
mutually are arranged on the peripheral surface of a rotating drum, where 180 
degrees is left mutually, respectively. 

[0039] Truck TK1 with which whenever [ azimuth-angle ] differ as shown in 
drawing 4 as a result of record being performed by recording heads 5A and 5B 
at the time of record because a rotating drum 3 and a magnetic tape 2 are in the 
above physical relationship Truck TK2 It is formed by turns. Moreover, by 
considering as helical scan, these trucks will be recorded in the direction of slant, 
as shown in drawing. Moreover, as a track format to which the tape streamer 
drive 1 concerned is equivalent, it is the truck . K1 which adjoins mutually 



[ azimuth angles differ and ] as mentioned above. One frame shall be formed 
with the truck TK2. 

[0040] Moreover, while the magnetic tape 2 twisted around the rotating drum 3 
like drawing 3 runs, it is made for the reproducing heads 4A and 4B to have the 
recording track of the same azimuth angle usually traced by turns at the time of 
playback, because a rotating drum 3 rotates. The data recorded on the truck will 
be read by this. 

[0041] 2. explanation of many properties - before here explains the adjustment 
approach of the PLL circuit as a gestalt of this operation, describe the property 
as a tape streamer drive which will be the requisite. 

[0042] Drawing 5 shows notionally the relation between the head at the time of 
sending a magnetic tape 2 in the direction of a forward (FWD) at a stationary 
rate (one X), and a magnetic tape by the tape streamer drive 1 of the gestalt of 
this operation. That is, the truck include angle recorded on a magnetic tape 2 is 
shown. In addition, in subsequent explanation, when there is no need of 
distinguishing especially about the recording heads 5A and 5B, it is described as 
a recording head 5 and the reproducing heads 4A and 4B are similarly described 
to be the reproducing heads 4. 



[0043] Drawing 5 (a) shows the condition that a recording head 5 starts trace to 
a magnetic tape 2, and starts record of a truck. Here, supposing the transit 
direction of a magnetic tape 2 is a direction shown in the arrow head a of 
drawing as a locus of a recording head 5, it is shown, for example in the arrow 
head b of drawing 5 (a). The locus of the recording head 5 shown in this arrow 
head b is decided by whenever [ setting-angle / of a rotary head ] (still angle). 
[0044] Drawing 5 (b) has the condition that the recording head 5 ended the trace 
to a magnetic tape 2, and record of a truck was completed shown. It is shown 
that the truck in which this drawing is formed when a recording head 5 traces a 
magnetic tape 2 serves as an include angle shown in an arrow head c in fact by 
running that a magnetic tape is also at the rate of Vt, and it will be in the 
condition of starting from the locus of the recording head 5 which is an arrow 
head b. 

[0045] Here, for a magnetic tape 2, when Vh and a drum rotation period are set 
[ truck length ] to T for the linear velocity (drum linear velocity; head rate) of L 
and a rotating drum 3, since it has the 90 degrees (= 360/4) lap angle to the 
rotating drum 3, the truck length L is L=Vh-T/4.. (formula 1) 
** - it is made like and expressed. Moreover, the die length in which a magnetic 



tape runs by drum 1 / 4 rotation (period when a head scans a magnetic tape) is 

Vt-T/4... (formula 2) 

It is come out and expressed. 

[0046] Moreover, when the truck length which replaced as a vector diagram like 
[ drawing 5 / above-mentioned / (b) ] drawing 5 (c), set the still angle (it 
corresponds to an arrow head b) of a rotating drum to theta 0, and presupposed 
that it is formed of a head locus is set to L, truck angle (it corresponds to arrow 
head c) thetar is [Equation 1]. 



It can come out and express. 

[0047] Moreover, it will be [Equation 2], if it replaces as a vector diagram like 
drawing 5 (d) and an arrow head b is treated as a drum rotational speed Vh 
about drawing 5 (b). 



** - it can be made like and can ask for the relative velocity Vr of a magnetic 
tape 2 and a recording head 5. That is, that to which relative velocity is not the 
drum rotational speed Vh and a match, and this drawing 5 (d) compounded the 
vector component of the drum rotational speed Vh and the tape travel speed Vt 
means becoming relative velocity. However, since the 1X relation of Vt«Vh is 
obtained about the tape travel speed Vt and the drum rotational speed Vh on 
condition that FWD, about data playback, you may treat with the relative-velocity 
Vr= drum rotational speed Vh. 

[0048] Here, the actual value of the parameter used for the various 
above-mentioned operations is shown. 

Vh(= Vr) =6.68m/sVt= - 11.55mm/s theta 0= 6 degrees 2r0.52" theta r= 6 
degrees 22'39.6", the relation shown in above-mentioned drawing 5 again 
serves as explanation, when a recording head 5 performs truck record, but also 
when usually reproducing by FWD 1X by the reproducing head 4, it becomes the 
same, that is, it will come out and will trace by the head scan locus of the arrow 



head b corresponding to the shown relative velocity Vr (scan). 
[0049] Drawing 6 shows the 3X case of FWD. 3X, although it serves as search 
actuation more nearly high-speed than a stationary rate, if FWD is in the tape 
streamer drive of the gestalt of this operation, it is treated as a low-speed search 
also in search actuation. Let drum rotational speed Vh be the same rate as the 
time of stationary playback in such a low-speed search. 
[0050] Here, if relative velocity at the time of 3X FWD is set to Vr3, this relative 
velocity Vr3 can be carried out like drawing 6 (a), and can be shown. That is, 
relative velocity Vr3 will be obtained by composition of the same drum rotational 
speed Vh as the time of stationary playback, and the vector component of tape 
travel-speed 3Vt. This shows that relative velocity Vr3 serves as a low speed to 
the relative velocity Vr1 at the time of 1X FWD. Moreover, the actual head scan 
include angle at this time is expressed with thetar3 of drawing 6 (a), and 
becomes larger than the head scan include angle thetarl at the time of 1X FWD. 
Therefore, as shown in drawing 6 (b), the head scan locus at the time of 3X FWD 
will start from the tilt angle of Truck TK. 

[0051] Moreover, the wave (envelope) of a playback RF signal as shows the 
regenerative signal acquired when the reproducing head scans a magnetic tape 



at the time of 3X FWD typically to drawing 6 (c) or drawing 6 (d) is acquired. This 
is called so-called rhombus-like wave. Becoming such a wave originates in the 
reproducing head straddling two or more of a certain trucks according to a 
double rate. That is, if the reproducing head of a plus azimuth scanned, the wave 
shown in drawing 6 (c) or drawing 6 (d) is acquired here because the amplitude 
becomes small when crossing a minus azimuth truck, and the amplitude 
becomes large when crossing the next plus azimuth truck. The playback RF 
signal wave form acquired by drawing 8 by reference at the time of 1X FWD is 
shown. In order that the reproducing head may trace in the state of an on-truck 
at the time of 1X FWD, as shown in drawing, the wave by which the amplitude 
was stabilized mostly is acquired over the period which scans one truck, without 
the shape of a rhombus becoming. 

[0052] Moreover, the case of rewinding by 3X (3 X RVS) is shown in drawing 7 . 
Even if you are in the rewinding search of such a low speed, let drum rotational 
speed Vh be the same rate as the time of stationary playback. 
[0053] When relative velocity at the time of 3X RVS is set to Vr-3, these 
relative-velocity Vr-3 will be carried out like drawing 7 (a), and they will be 
obtained by composition of the same drum rotational speed Vh as the time of 



stationary playback, and the vector component of tape travel-speed-3Vt of the 
rewinding direction. Moreover, the head scan include angle at this time is shown 
by thetar-3. Here, as relative-velocity Vr-3 become more nearly high-speed than 
the relative velocity Vr1 at the time of 1X FWD and it is shown in drawing 7 (b) by 
being set to thetar-3<thetar1 about a head scan include angle as a head scan 
locus, it is shown that it will be in the condition of having slept rather than the 
time of 1X FWD. Moreover, the playback RF signal wave form acquired at this 
time is shown in drawing 7 (c) or drawing 7 (d). That is, by becoming the 
scanning locus shown in drawing 7 (b), the number of envelope waves of the 
shape of a rhombus which appears in per 1 head scan will also increase 
because the number of crossing trucks increases rather than the time of 3X 
FWD. 

[0054] Then, the case at the time of a high-speed search is shown in drawing 9 . 
Here, suppose that the case at the time of SOX FWD is shown. Here, drawing 9 
(a) is the basis of the conditions made the same as that of the time of stationary 
playback (at the time of 1X FWD) about the drum rotational speed Vh, and 
shows the case where a tape travel speed is doubled 50 in the FWD direction. 
[0055] Vr50, then this relative velocity Vr50 will be obtained in the relative 



velocity at the time of 50 time FWD by composition of the drum rotational speed 
Vh and the vector component of tape travel-speed 50Vt so that old explanation 
may also show. In this case, since the vector component as tape travel-speed 
50Vt becomes remarkably large rather than the tape travel speed at the time of 
1X FWD, relative velocity Vr50 becomes small rather than the time of a 
low-speed search whether you are Haruka. when it is alike to this extent and 
relative velocity becomes small, it becomes impossible to follow the PLL circuit 
63 in RF processing section 8 in footsteps actually Moreover, if it is in the 
high-speed search of the rewinding (RVS) direction, it is that relative velocity 
becomes remarkably large, and it becomes difficult for the PLL circuit 63 to 
follow in footsteps too. For this reason, it is made usually equivalent [ the relative 
velocity / change / at the time of the high-speed search more than predetermined 
**** / in the tape streamer drive 1 shown in drawing 1 / the drum rotational speed 
Vh / at the time of a high-speed search ] to the relative velocity at the time of 
playback. 

[0056] If it is at the 50X FWD time shown in above-mentioned drawing 9 (a) as 
an example, it will be made concretely the same [ the vector component A (it is 
equivalent to the recorded direction component of a truck) of the same direction 



as the relative velocity Vr in the relative velocity Vr50 (correct) obtained at this 
time ] as that of relative velocity Vr as predetermined [ which is shown by Vh50 
about drum rotational speed as shows drawing 9 (b) ] being high-speed. On the 
contrary, at the time of the high-speed search of the reverse direction, relative 
velocity is amended by making drum rotational speed into a low speed rather 
than the stationary rate Vh. Drum rotational speed VhN from which the vector 
component A of the direction same [ speaking generally, ] as the relative velocity 
Vr of the relative velocity VrN (correct) obtained at the time of a certain 
high-speed search becomes the same as that of relative velocity Vr What is 
necessary is just to determine. 

[0057] 3. Describe the adjustment approach of the PLL circuit 63 as a gestalt of 
this operation after being premised on the explanation of the adjustment 
approach 3-1. 1st example former in the gestalt of this operation. 
[0058] Here, in asking for the optimum point by adjustment generally, a certain 
parameter is changed and it sets up the parameter value from which the 
changed performance index for every parameter becomes best as an 
optimum-coordination value. Drawing 10 shows the related example of the 
parameter and performance index which were changed. Here, it considers as 



the parameter which should change the cut off frequency of the low pass filter 72 
in the PLL circuit 63, and the error rate of a regenerative signal is made into the 
performance index. 

[0059] In drawing 10 , the result respectively as shown in drawing shall obtain 
the cut off frequency of a low pass filter 72 as parameter value as 1MHz and an 
error rate [ in / 3MHz 2MHz / 4MHz / is gradually changed by 5MHz, and / each / 
these / parameter value ]. And when the cut off frequency of a low pass filter 72 
is set to 3MHz, the best evaluation result is obtained as an error rate, and the 
error rate is falling here according to a cut off frequency becoming highly or low 
on the basis of these 3MHz. Moreover, although x mark is inscribed as 
evaluation at 1MHz of cut off frequencies, and the time of 5MHz, an error rate 
gets worse extremely and, as for this, it is shown that read-out of a proper 
regenerative signal is impossible (playback error) here that it is in the condition 
of having become. 

[0060] Although parameter value will be changed as mentioned above, 
performing playback actuation to a tape temporarily when performing the 
automatic self-adapting by the tape streamer drive 1 for example, when 
parameter value is changed even into the value corresponding to a playback 



error in this case, read-out of a proper signal will no longer be performed, and 
the dependability as equipment will be spoiled. Such a situation makes the 
automatic self-adapting difficult. 

[0061] On the other hand, although it consists of gestalten of this operation, 
without spoiling the dependability of equipment at the time of playback actuation 
so that regulating automatically may be performed for this reason, the property 
which becomes characteristic as tape drive equipment which is explained 
henceforth is used. 

[0062] Here explains briefly the configuration for realizing the search in the tape 
streamer drive 1 first. Drawing 11 shows an example of the magnetic tape 
recorded by the format to which the tape streamer drive 1 is equivalent. Here, a 
header field is prepared from the head (Tape Top) of a tape, and the condition 
that four segments, segment #0, #1 , #2, and #3, are recorded after this is shown. 
Here, a search shall mean accessing the head of the segment used as the 
purpose, i.e., pulling out the head of the segment used as the purpose. And to 
the head of each segment, start ID#0 which shows that it is the starting position 
of the present segment, #1, #2, and #3 are recorded as identification information 
of the segment at the time of a search. 



[0063] As stated also in advance, since a search is performed by the double rate 
more nearly high-speed than the usual tape travel speed, it serves as the shape 
of so-called rhombus as a playback RF signal wave form at this time. It means 
that there is no guarantee which can read correctly all the contents of data by 
which this was recorded on the truck. Even if the above-mentioned start ID is 
recorded as identification information which shows the target segment at the 
time of a search and is in the conditions at the time of the above searches, it is 
required that read-out should be performed. For this reason, it is prescribed by 
the format that Start ID shall be continuously recorded ranging from the head to 
600 frames (1200 trucks) of that segment, and multiplex record is carried out by 
predetermined many times into 1 truck. 

[0064] Then, the basis of a search being performed proper is explained by 
continuation record of the start ID being carried out over 600 frames. 
[0065] Here, the case where it searchs with the usual tape travel speed of 200X 
is mentioned as an example. For example, with reproduction speed, in order that 
[ which is depended on 1X ] a head may trace a magnetic tape in the state of an 
on-truck, whenever a rotating drum rotates one time, a magnetic tape will usually 
run only one frame. On the other hand, 200X, at the time of the search by FWD, 



while a rotating drum rotates one time, a tape will run by 200 frames, noting that 
the rotational speed of a rotating drum concerns with a tape travel speed and is 
fixed. Here, considering that Start ID is recorded over 600 frames like the point, 
the chance which can catch Start ID at the time of 200X FWD serves as 600 / 
200= 3-dram turnover period. Although the playback RF signal wave form 
around 1 head scan period at the time of a search is that which becomes 
rhombus-like (that is, the reproducing head crosses a multiple track) and only 
one part in one truck can be reproduced and read, since Start ID is recorded in 1 
truck many times, it is guaranteed to the inside of 3-dram rotation that Start ID 
can be caught. 

[0066] It is made to perform the self-adapting of a PLL circuit as a gestalt of this 
operation at the time of this search on the assumption that the configuration for 
the above-mentioned search actuation. Then, the self-adapting approach of the 
PLL circuit as a gestalt of this operation is explained henceforth. In addition, if it 
is in the self-adapting of the PLL circuit of the gestalt of this operation, as it 
mentions later, since drum rotational speed is premised on being the same as 
that of the time of the usual 1X FWD, the double rate considered as "a 
low-speed search" of extent which does not need adjustment of drum rotational 



speed for relative-velocity difference amendment as a search rate in this case is 
chosen. Here, when searching by making a tape travel speed into 10X, it 
explains as what performs the self-adapting of a PLL circuit. 
[0067] If the start ID recorded over 600 frames is caught at the time of a 10X 
search, while a rotating drum rotates 60 times, there will be the chance like 600 / 
10= 60. Therefore, if the self-adapting of a PLL circuit is performed at this time, 
while a rotating drum rotates 60 times, what is necessary will be just to carry out 
adjustable [ of the parameter value used as the candidate for adjustment ] with 
the number of phases predetermined within the limits. In this, temporary 
generating of a read-out error of a regenerative signal uses a certain thing [ that 
extent permission is carried out ] from the first at the time of a search, that is, 
though there is a time of until adjustable [ of the parameter value by which 
adjustable was carried out at the time of a search ] being carried out to extent 
which serves as a playback error temporarily, and being unable to catch Start ID, 
when adjustable is carried out to the parameter value from which the evaluation 
value which is extent which can catch Start ID is acquired to the other timing, 
Start ID should actually be caught and there will be nothing in trouble to search 
actuation. 



[0068] That is, it is within the limits (inside of a period) of the continuation frame 
number on which Start ID is recorded, and the drum rotational frequency which 
can catch the start ID decided by the search twice rate, it constitutes from a 
gestalt of this operation so that it may carry out adjustable [ of the parameter 
value ], and a self-adapting becomes possible, without this affecting actual 
search actuation. 

[0069] Then, the example at the time of performing a self-adapting as mentioned 
above at the time of a 10X search is explained. Moreover, as a performance 
index, it considers as an error rate, and this error rate is assumed to be what is 
obtained whenever a head scans one time. In this case, since the drum 
rotational frequencies which can catch Start ID are 60 rotations, making the 
count of modification of the parameter value per one parameter (good variable of 
parameter value) into 60 times is also considered, and there are. [ no ] However, 
as a count of modification of the parameter value which carries out adjustable in 
the range of these 60 rotations, about 10 times becomes appropriate actually. 
This is because to obtain the sample of the evaluation value for several frames 
about the parameter value, and to equalize this is needed although the 
evaluation value per 1 parameter value (for example, error rate) is measured 



with high degree of accuracy. 

[0070] It takes into consideration about the count of equalization which is there, 
next is made suitable in the gestalt of this operation. For example, although it is 
the rhombus wave number of the playback RF signal per [ which is obtained at 
the time of search **** ] 1 head scan, this is uniquely calculable as a function of a 
tape-feed rate. Although the count approach here is omitted Roughly, a head 
locus (Vr) is the composition of a drum rotation vector (Vh) and a tape 
travel-speed vector (Vt) which it sets always constant, and this is received. Since 
the truck tilt angle and track pitch which were recorded on the magnetic tape are 
fixed, the include angle of a head locus is uniquely determined by the tape-feed 
rate, and it is uniquely determined also as a rhombus wave number obtained by 
around 1 head scan period as the result. 

[0071] Here, if this is seen from a drum rotational frequency as mentioned above 
when the count of modification of parameter value is determined as 10 times, 
6-dram rotation will serve as a modification period of parameter value so that it 
may be expressed as 60/10= 6. Here, the basis which made 6-dram rotation 
the modification period of parameter value is to make it include as many 
numbers of a rhombus wave as possible in an equalization population parameter 



rather than makes the count of equalization, i.e., an equalization population 
parameter, the count of a frame. Here, suppose that the rhombus wave number 
per head 1 scan was three pieces, for example at the time of a certain NX search. 
In order to acquire an evaluation value (error rate) with high degree of accuracy, 
the rhombus wave number becomes inadequate by three pieces (that is, an 
equalization population parameter = 3) substantially. If the number of a rhombus 
wave is before and after ten pieces, in fact since it is enough, what is necessary 
will be just to perform the scan of three frames (3 times) for the number of a 
rhombus wave made into an equalization population parameter for every minus 
azimuth head with nine pieces, then a plus azimuth head here. Although this is 
equivalent to drum 3 rotation, this drum rotational frequency will be contained in 
the inside of the above-mentioned 6-dram rotation. That is, if it is 6-dram rotation, 
it will become possible to acquire the evaluation value (error rate) about one 
parameter value in a precision high enough. 

[0072] And a parameter is changed for every 6-dram rotation during search 
actuation as mentioned above, and it enables it to calculate the parameter value 
as the best point based on the equalized evaluation value which is acquired for 
every 6-dram rotation period of this. And what is necessary is to memorize to 



PLL adjustment value storage region 17a (to refer to drawing 1 ) by making into 
an adjustment value parameter value calculated by doing in this way, and just to 
make it further usually use it at the time of playback at the time of subsequent 
search actuation. Since this adjustment value inputs the search wave of the 
shape of a rhombus with the unstable amplitude etc. and is acquired, it is 
calculated on the conditions that the margin as the best point is narrow. For this 
reason, in the time of a search, it can have strong resistance [ as opposed to a 
defect etc. as actuation of the PLL circuit at the time of playback by 1 usualX ]. 
[0073] Like old explanation, with the gestalt of this operation, the drum rotation 
range which can catch Start ID, and other various conditions are set up, and the 
self-adapting of a PLL circuit is made to be performed at the time of a search 
based on these adjustment conditions. Then, the configuration procedure of the 
adjustment conditions described above as a conclusion of old explanation is 
explained with reference to the flow chart of drawing 12 . A setup of this 
adjustment condition is performed by the engineering person in a design stage 
etc. 

[0074] First, it sets to step S101 and is the continuation record frame number 
(FID) of Start ID. 



The number of minimums of a rhombus wave made into an equalization 
population parameter (LSH) 

The good variable of adjustment parameter value (PRM) 
Search twice rate (SCH) 

It sets up as an input parameter. It will be FID=600 (frame) if the contents 
explained previously are followed as an example. 
It is set to LSH=9PRM=10SCH=10. 

[0075] And it asks for the drum rotational frequency (PSD) which can catch Start 
ID in continuing step S102. The drum engine speed (PSD) which can catch this 
start ID sets the search twice rate at the time of a self-adapting to SCH, and is 
PSD=FID/SCH... (formula 1) 

It comes out and asks. It is set to PSD=FID/SCH=600 / 10= 60 when the 
contents explained previously are followed. 

[0076] It asks for the maximum frame number (FRM) which can be assigned to 
per 1 parameter value in continuing step S103. This is FRM=PSD/PRM... 
(formula 2) 

It comes out and asks, and it will be shown by FRM=PSD/PRM=60 / 10= 6 when 
it is made to correspond to the contents explained previously. 



[0077] In the following step S104, the rhombus wave number (HNM) per one 
actual scan is computed by predetermined operation expression using a search 
twice rate (SCH). And it is FRL=LSH/HNM about the minimum frame number 
(FRL) assigned to per 1 parameter value in continuing step S105... (formula 3) 
It is alike and computes more, as when it is made to correspond to the contents 
explained previously - the rhombus wave number per 10X one scan of o'clock - 
3 » then - being alike « it is set to FRL=LSH/HNM=9 / 3= 3. 
[0078] Although the parameter as adjustment conditions gathered above, 
although it is FLL<FLM, it is distinguished in the following step S106 whether it is 
no. If an affirmation result is obtained at step S106, even if it will perform the 
parameter adjustable for a self-adapting at the time of a 10X search, it will be 
said that prehension of Start ID is possible. That is, old setups will be suitable. In 
this case, the decision result as O.K. will be given as step S107. On the other 
hand, if a negative result is obtained at step S106, since an error will be in the 
conditions set up until now, NG result will be obtained here. In this case, an 
engineer should just be made to look again about various conditions. 
[0079] Then, with reference to the flow chart of drawing 13 , the processing 
actuation for the self-adapting in the tape streamer drive 1 is explained. A 



system controller 1 9 performs this processing. 

[0080] In this routine, if it was standing by that a search demand was transmitted 
from a host computer 40 and the search demand was first obtained in step S201 , 
it will progress to step S202. In step S202, by controlling the servo controller 20, 
MEKAMODO is set up, for example so that it may become actuation of a 10X 
search. Thereby, the tape streamer drive 1 performs search actuation by 10X 
(FWD) henceforth. In continuing step S203, as a value (adjustment parameter 
value) of the necessary parameter which serves as a candidate for adjustment in 
the PLL circuit 63, one certain value is chosen and it progresses to step S204 
under the condition that the 10X search is performed. 

[0081] having asked at step S105 of drawing 12 in step S204 equalizes -- the 
minimum - the error rate of the regenerative signal acquired for every frame 
within the period when the regenerative signal acquired covering the required 
frame number FRL is inputted is measured using evaluation value detector 11a. 
And processing which does a division by the equalization population parameter 
(LSH is considerable) determined in the treatment procedure of drawing 12 and 
which is equalized after adding the error rate measured, for example for every 
frames of these is performed. The value of this equalized error rate is treated as 



a final evaluation value corresponding to the adjustment parameter value 
chosen at the above-mentioned step S203. Thus, since it is used in step S207 
mentioned later, to a work piece RAM 18, the acquired evaluation value is 
matched with adjustment parameter value, and is memorized. 
[0082] In continuing step S205, it has distinguished whether the start ID which 
shows the target search location (segment) was detected, and if Start ID is not 
detected, it progresses to step S206 here. 

[0083] In step S206, it is distinguished whether measurement and equalization 
of an error rate were completed about all adjustment parameter value. And when 
a negative result is obtained noting that the adjustment parameter value which 
should still change and should be evaluated remains, it returns to step S203. 
When it returns from step S206 to step S203, it will change into other adjustment 
parameter value from the adjustment parameter value chosen until now, and 
processing after step S204 will be performed. 

[0084] On the other hand, when an affirmation result is obtained at step S206 
about all adjustment parameter value noting that measurement and equalization 
of an error rate are completed, it progresses to step S207. In step S207, it is 
referring to the evaluation value for every adjustment parameter value obtained 



until now, and the adjustment parameter value from which an error rate 
(evaluation value) serves as best is calculated. And in continuing step S208, PLL 
adjustment value storage region 17a is made to memorize the adjustment 
parameter value calculated in the above-mentioned step S207 as an adjustment 
value of that parameter, and it escapes from this routine. For example, since it is 
in the condition that the target start ID is not detected, without obtaining the 
distinction result of an affirmation result by step S205 even if a self-adapting is 
completed when this routine is ended, subsequent search actuation is made 
performed proper by processing of the routine which is not illustrated here. And 
in subsequent playback actuation, if the adjustment value memorized by the 
above-mentioned PLL adjustment value storage region 17a is given to the PLL 
circuit 63 with outputting the parameter control signal S1, corresponding to 
secular change, a certain sudden property change, etc., the PLL circuit 63 can 
be operated proper. That is, adjustment of the PLL circuit excellent in real time 
nature is realized as a result. 

[0085] Moreover, when an affirmation result is obtained in step S205, it means 
that Start ID was detected in the phase where a self-adapting does not end this. 
Although it means that this reached the target segment before the self-adapting 



was completed, in such a case, the evaluation value for every adjustment 
parameter value obtained until now is canceled, and control processing for 
accessing correctly at the head of a segment in which it escapes from this 
routine etc. is performed at it. 

[0086] In addition, although the parameter used as the candidate for adjustment 
is set to one if it depends on the above-mentioned processing actuation, two or 
more parameters are not cared about as a candidate for adjustment. In this case, 
if acquisition of the evaluation value corresponding to all adjustment parameter 
value is completed and an adjustment value is calculated about the parameter 
which serves as one certain candidate for adjustment, for example, to choose 
the parameter set as the following adjustment object, and what is necessary is 
just made to perform processing to steps S203-S208. Moreover, when making 
two or more parameters applicable to adjustment, choosing a parameter which 
is different whenever the time of a search is performed as a candidate for 
adjustment is also considered. 

[0087] 3-2. As for example, the tape travel speed was made into 10X, the 
self-adapting at the time of the search as the 1st example described above the 
2nd example is a basis in the condition that the double rate search considered 



as a low-speed search is performed, and is performed. However, if it is in the 
tape streamer drive 1 of the gestalt of this operation, as stated also in advance, 
the high-speed search of 50X - about 200X is also enabled. Although the 
self-adapting of a PLL circuit is possible for a theory top at the time of such a 
high-speed search, as it was also in previous explanation, the search rate which 
becomes suitable because of a self-adapting is decided with the continuation 
record frame number of Start ID, and the good variable of adjustment parameter 
value. Therefore, actually, it becomes difficult to perform a self-adapting at the 
time of the high-speed search of about 200X. However, since its opportunity of a 
self-adapting will decrease, for example supposing it does not perform a 
self-adapting, real time nature will be lacked at the time of sucph a high-speed 
search. 

[0088] Then, it proposes constituting so that a self-adapting may be performed 
as a gestalt of this operation at the time of a high-speed search, as it explains 
below. 

[0089] Search actuation according [ drawing 14 ] to FWD 200X is shown from 
the initiation step. In the gestalt of this operation, as shown in drawing, in an 
acceleration phase until it results in 200X at the time of shifting to a 200X 



high-speed search from the phase currently reproduced by 1 usualX, the "review 
time" which you maintain [ review time ] 10X and makes it run a tape is 
established. And in this review time, the adjustment value of a parameter is 
calculated by performing processing previously shown in step S203 of drawing 
13 - step S208. thus, if it carries out, it will also become possible to be able to 
perform the self-adapting of a PLL circuit, even if it is in an opportunity to search 
by 200X, for example, to improve the engine performance of the PLL circuit in 
the 200X o'clock after this. 

[0090] 3-3. As a gestalt of this operation, performing a self-adapting at the time 
of retry actuation also proposes the 3rd example as the 2nd-example 
[ above-mentioned ] application again. 

[0091] Drawing 15 shows the retry actuation at the time of a 200X search. For 
example, while performing the **** search, when data are not able to be read in 
the tape location shown by arrow-head ** of drawing more than covering a 
certain predetermined frame number, in the tape streamer drive 1 of the gestalt 
of this operation, this is read, it is regarded as an error, and transit of a magnetic 
tape is once slowed down and stopped. And a tape is rewound before the tape 
location which the read-out error generated so that it may be shown as 



arrow-head **. And tape transit is performed again and data read-out of the tape 
location shown by arrow-head ** is tried. If data read-out of the tape location 
shown by arrow-head ** after this retry is possible, as shown in drawing, the 
search by 200X will be resumed. 

[0092] Then, in an acceleration phase as shown in drawing, until a magnetic 
tape is rewound by retry actuation and it runs 200X again by it, like the case of 
drawing 14 , the review time which maintained 10X is established and the 
self-adapting of a PLL circuit is too performed also in this review time in the 
gestalt of this operation. If it does in this way, it becomes possible to carry out for 
every retry actuation, and real time nature of a self-adapting will improve further. 
[0093] 3-4. 4th Example, although Old Explanation is Explained as what is Basis 
in the Condition of Having Maintained Predetermined Double Rate Considered 
as Low-speed Search, and Performs Self-adapting, Again Even if it is in the 
condition that the tape speed is changing in an acceleration phase as it is shown 
in drawing 16 , until 200X results in FWD in fact, it is possible to set up the range 
of a certain tape travel speed as review time, and to perform a self-adapting. In 
this case, although a setup of adjustment conditions becomes more complicated 
than the case where it is shown in drawing 12 , implementation is easily possible 



if the drum rotational frequency which can catch Start ID, and the good variable 
of adjustment parameter value are determined to a certain tape travel-speed 
range. 

[0094] In addition, it is also possible to constitute so that moderation may be 
performed, for example from 200X and a self-adapting as well as the 
above-mentioned explanation may be performed as [ above-mentioned ] 
example [ 2nd ] - the 4th example in a moderation phase until it results in 1 
usualX or a usual idle state. 

[0095] 4. If it depends on the contents previously explained to be the search 
approach as a gestalt of this operation as an example in the 1st example in time, 
the best point as adjustment parameter value will surely be acquired within the 
limits of 60-dram rotation. This means that Start ID can surely be caught in a 
certain phase, if it says conversely and is carrying out adjustable [ of the value of 
a parameter ] at the time of a search. 

[0096] having given a certain adjustment value uniformly to the PLL circuit, since 
rhombus-like the playback RF signal wave form and relative-velocity difference 
which are generally usually different from the time of playback at the time of a 
**** search arose and these conditions changed also with double rates - if - 



each it is difficult to operate a PLL circuit proper corresponding to a twice rate. 
[0097] Then, in order to apply the configuration of the gestalt of old operation as 
the 4th example and to catch Start ID at the time of a search, it proposes daring 
carry out adjustable [ of the parameter in a PLL circuit ] compulsorily. If it is 
carrying out adjustable [ of the parameter value ] into 60-dram rotation noting 
that a 10X search is performed according to the conditions explained previously 
when it considers as such a search approach for example, when parameter 
value becomes close to the best point, Start ID will surely be caught. That is, the 
4th example catches the start ID at the time of a search, without daring adjust to 
a PLL circuit. 

[0098] The flow chart of drawing 17 shows processing actuation of the system 
controller 19 for realizing such search actuation. If the search demand was first 
stood by in step S301 and the search demand was obtained in this routine, it will 
progress to step S302 and the search actuation by the necessary double rate 
according to a search demand will be started. And in the following step S303, it 
is outputting the parameter control signal S1, and the control processing for 
carrying out adjustable for every predetermined time is started about the value of 
the specific parameter in the PLL circuit 63. 



[0099] Adjustable [ of the parameter value of the PLL circuit 63 ] will be carried 
out under the condition that the search is performed by processing to the 
above-mentioned step S303. In the following step S304, it stands by that Start ID 
is detected from a regenerative signal under this condition. And if Start ID was 
detected, it will progress to step S305 and the control processing for accessing 
the target tape location, i.e., the head location of the segment made into the 
purpose, will be started, and in the following step S306, if it is distinguished that 
access to the head location of the segment made into the purpose was 
completed, it will escape from this routine. 

[0100] In addition, what is necessary is to set it as a certified value that the 
predetermined timing for example, after start ID detection is also for the 
adjustment value by which adjustable was carried out during the 
above-mentioned processing actuation, and just to make it correct, and when 
the value actually near the best point is acquired, holding this as subsequent 
adjustment values is also considered. 

[0101] Moreover, in example [ 1st ] - the 4th above-mentioned example, 
although it is the switch timing of parameter value, this will have the desirable 
non-reproducing section of a head. However, the regenerative signal acquired at 



the time of a search is a rhombus wave, and since it is the unstable signal which 
is unreliable from the first, even if a head switches parameter value to the 
playback period which is scanning the magnetic tape in fact, there is especially 
no trouble. Moreover, when parameter value is switched to a playback period, 
two parameter value will exist in the frame whose number is one, but if an 
equalization frame number increases, degradation of precision will be mentioned 
to the reason of that it can ignore also switching parameter value to a playback 
period, moreover, the thing [ the amount of adjustable steps of parameter value / 
parameter / the / amount / of steps / a thing / suitable ] - **** - since it comes, it 
does not limit especially here. For example, when the cut off frequency of LPF72 
of the PLL circuit 63 is made into the parameter for adjustment, adjustable width 
of face [ in fact ] (for example, the amount of steps of about 0.1MHz) smaller 
than the amount of adjustable steps shown in drawing 10 is set up. 
[0102] Moreover, although explained as what catches Start ID by the PLL circuit 
63 being adjusted and carrying out adjustable [ of parameter of PLL circuit 63 ] 
by the 4th example as [ above-mentioned ] example [ 1st ] - the 3rd example 
Especially the parameter used as the object which should be carried out 
adjustable in the PLL circuit 63 as this invention is not limited, and begins the cut 



off frequency of a low pass filter 72, the center frequency of VC074, etc., and 
any may be chosen. Moreover, what does not choose these alternatively but 
may be chosen as an object which two or more parameters should carry out 
adjustable is as having stated also in advance. Moreover, in example [ 1st ] - the 
3rd above-mentioned example, as a performance index for acquiring an 
evaluation value, although the error rate was mentioned as the example, 
otherwise, performance indices, such as an SN ratio in a digital signal phase, 
are considered, for example. 

[0103] Furthermore, the parameter which should be carried out adjustable in 
example [ 1st ] - the 4th example as this invention is not limited to the parameter 
which should be given to the PLL circuit 63. That is, in a phase until it outputs as 
a digital signal which carried out binarization of the playback RF signal 
reproduced from the magnetic tape, as shown as the RF processing section 8 of 
drawing 2 , an equalizer 61, AGC circuit 62, etc. may exist other than the PLL 
circuit 63, and the parameters (for example, the equalizing characteristic of an 
equalizer 61, gain of AGC circuit 62, etc.) given to these functional circuit 
sections also affect the property of a regenerative signal. Then, the search which 
catches Start ID is considered, carrying out adjustable [ of the self-adapting 



about the parameter given as this invention to the functional circuit sections 
other than these PLL circuit in a phase until binarization of the regenerative 
signal is carried out, or this parameter ]. 

[0104] Moreover, like the tape streamer drive 1 of the gestalt of this operation, 
although detailed explanation here is omitted, when azimuth solid record is 
performed, it becomes possible to acquire the adjustment value which gives the 
functional circuit section and the adjustment manipulation routine for adjustment, 
and becomes the optimal for every azimuth according to an individual by the 
plus azimuth and the minus azimuth, respectively. Moreover, the search which 
catches Start ID is also enabled, performing adjustable [ of the parameter value 
which suited for every azimuth ]. 

[0105] Moreover, the approach-concept of the adjustment as this invention and a 
search (access) is not applied only to the configuration of the above-mentioned 
tape streamer drive 1, and can be applied to the tape drive equipment which can 
be reproduced to a tape-like record medium by helical scan. For example, the 
tape streamer drive which equipped the tape cassette with the memory device 
which memorizes management information by these people previously is 
proposed, and it is applicable also to such equipment. Moreover, application is 



made possible also not to the thing limited to magnetic recording but to tape 
drive equipment with which record playback will be performed in the future, for 
example using an optical means. 
[0106] 

[Effect of the Invention] Parameter value is changed at the time of a search, and 
it enables it to calculate an optimum value (adjustment value) based on the 
evaluation value acquired for every parameter value in adjusting the parameter 
which should be given to the functional circuit section which forms a 
regenerative-circuit system until the PLL circuit where tape drive equipment is 
equipped with this invention carries out binarization of the regenerative signal as 
explained above, and it outputs. Originally playback which the 
regenerative-signal wave acquired at the time of search playback became the 
shape for example, of a rhombus, and was stabilized since the amplitude was 
unstable cannot be desired. For this reason, as mentioned above, by having 
carried out adjustable [ of the parameter value ] at the time of a search, even if a 
read-out error occurs temporarily, the reproducibility ability as equipment is 
hardly affected. That is, it can carry out in this invention, without equipment 
spoiling the reproducibility ability as a working self-adapting. Moreover, it can 



adjust at the time of manufacture, or adjustment excellent in the real time nature 
which can follow secular change, a sudden property change of a magnetic tape, 
etc. can be put in practical use rather than the case where it adjusts at the time 
of starting of tape drive ******, for example. Furthermore, in this invention, since 
adjustment is performed working [ tape drive equipment ], the need of making a 
host computer standing by also becomes there is not like [ in the case of 
adjusting at the time of a startup of tape drive equipment ]. 
[0107] And since the target start ID can surely be caught though it is carrying out 
adjustable [ of the parameter ] if it is made to carry out adjustable [ of the 
parameter value ] within the limits of the number of continuation trucks by which 
data section identification information (start ID) is recorded at the time of the 
above-mentioned self-adapting, and the drum rotational frequency whose 
prehension of Start ID is enabled based on the tape travel speed at the time of 
search actuation, search actuation is also performed proper. 
[0108] Moreover, an equalization part population parameter is determined based 
on the rhombus-like wave number obtained by per one scan corresponding to 
the tape travel speed at the time of search actuation, and if it constitutes so that 
an evaluation value may be acquired by performing the equalization by this 



equalization part population parameter, it will become possible to raise the 
precision of the evaluation value which corresponded for every parameter value. 
[0109] And the optimum value acquired by performing a self-adapting can be 
memorized as a final adjustment value, and adjustment excellent in the real time 
nature described also in advance can be realized by using this for subsequent 
playback actuation. 

[0110] Moreover, at the time of the high-speed search to which it is supposed 
that it is difficult a self-adapting, if the low speed search rate it is supposed that it 
is suitable for a self-adapting of a rate is maintained and it is made to perform a 
self-adapting at this period in the acceleration phase or moderation phase at the 
time of making it run at the predetermined tape travel speed considered as this 
high-speed search, it will become possible to perform a positive self-adapting 
also corresponding to a high-speed search. 

[0111] In moreover, the acceleration phase or moderation phase at the time of 
making it run as a self-adapting at the time of a high-speed search at the 
predetermined tape travel speed considered as this high-speed search In 
acceleration if it is made to perform a self-adapting within the period made into a 
low speed, without maintaining a low speed search rate especially, in becoming 



possible like the above to perform a positive self-adapting also corresponding to 
a high-speed search, or a moderation phase It is not necessary to control to 
maintain a tape travel speed at a certain low speed, and processing becomes so 
simple. 

[01 12] It is made to carry out adjustable [ of the parameter which should be given 
to the functional circuit section which forms a regenerative-circuit system until it 
carries out binarization of the regenerative signal and outputs it at the time of the 
search by a certain double rate ]. Moreover, as conditions at this time If it 
constitutes so that it may carry out adjustable [ of the parameter value ] within 
the limits of the drum rotational frequency whose prehension of Start ID is 
enabled based on the number of continuation trucks on which Start ID is 
recorded, and the tape travel speed at the time of search actuation When 
parameter value becomes the best point mostly at the time of a search, Start ID 
will surely be caught. That is, with this configuration, even if it does not perform 
parameter adjustment corresponding to a search twice rate beforehand, search 
actuation is performed proper by carrying out adjustable [ of the parameter ]. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram showing the example of a configuration of a 
tape streamer drive of the gestalt of this operation. 

[Drawing 2] It is the block diagram showing the example of a configuration of the 
reversion system of RF processing circles. 



[Drawing 3] It is the top view in which the tape to a rotary head twisting around 
and showing a condition notionally. 

[Drawing 4] It is the explanatory view showing notionally the truck formed in a 
magnetic tape. 

[Drawing 5] It is the explanatory view showing the relation between the tape at 
the time of 1X FWD, and a head. 

[Drawing 6] It is the explanatory view showing the relation between the tape at 
the time of 3X FWD, and a head, and the envelope of the playback RF signal 
obtained on this condition. 

[Drawing 7] It is the explanatory view showing the relation between the tape at 
the time of 3X RVS, and a head, and the envelope of the playback RF signal 
obtained on this condition. 

[Drawing 8] It is the explanatory view showing notionally the envelope of the 
playback RF signal obtained at the time of 1X FWD. 

[Drawing 9] It is the explanatory view showing notionally the drum 
rotational-speed adjustable for the relation between the tape at the time of the 
high-speed search of SOX or more, and a head, and relative-velocity amendment. 
It comes out. 



[Drawing 10] It is the explanatory view showing an example of the evaluation 
value for every parameter value by which adjustable was carried out, and an 
evaluation result. 

[Drawing 11] It is the explanatory view showing the outline of a tape format in 
which the tape streamer drive of the gestalt of this operation corresponds. 
[Drawing 12] It is the flow chart which shows the procedure for the conditioning 
for the self-adapting of the gestalt (the 1st example) of this operation. 
[Drawing 13] It is the flow chart which shows the processing actuation for 
performing the self-adapting of the gestalt (the 1st example) of this operation. 
[Drawing 14] It is the explanatory view showing the self-adapting actuation as a 
gestalt (the 2nd example) of this operation. 

[Drawing 15] It is the explanatory view showing the self-adapting actuation as a 
gestalt (the 3rd example) of this operation. 

[Drawing 16] It is the explanatory view showing the self-adapting actuation as a 
gestalt (the 4th example) of this operation. 

[Drawing 17] It is a flow chart for realizing search actuation as a gestalt of this 
operation. 

[Description of Notations] 



1 Tape Streamer Drive, 2 Magnetic Tape, 2A, 2B Reel Hub, 3 A rotating drum, 
4A, 4B The reproducing head, 5A, 5B Recording head, 6A, 6B Playback 
amplifier, 7 A rotary transformer, 8 RF processing section, 9 Record amplifier, 10 
A digital equalizer / Viterbi decoder, 11 A tape format controller, 11a Evaluation 
value detector, 12 Buffer memory, 13 Compression/expanding circuit, 14 
Internal buffer controller, 15 Buffer memory, 16SCSI controller, 17 Flash ROM, 
17a A PLL adjustment value storage region, 18 A work piece RAM, 19 System 
controller, 20 A servo controller, 21 MEKADORAIBA, 22 Drum motor, 23 24 A 
capstan motor, 25 A reel motor, 26 Loading motor, 22a-26a FG, 22b PG, 27 An 
internal bus, 30 SCSI bus, 40 A host computer, 51 A guide pin, 54 Capstan, 55 A 
pinch roller, 61 An equalizer, 62 An AGC circuit, 63 A PLL circuit, 64 An A/D 
converter, 71 A phase comparator, 72 A low pass filter, 73 A counting-down 
circuit, 74 VCO 
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5>n?><t9lC. tp&JSftt&^L P F (Low Pass Filte 
r) Ojiiaflf««fttSS©*8/<7^-*KOVT<oai» 

[0 0 0 5] 

+ >7?it<Dx-7 P 7 > h U-V K^^^fcffifflSnS P L 
L|§]g§i;LTtf, *<D«td*ttfl6*qS**n* 0 lOfc 
tf Sfitl?£imcfctf3*x^7xV7x7F (llf 

a&Stf-x-BSFfcfctfS, ^t>®&mB (*3tfA,i) « 
©S£<3*tatt&£ «fc 5 Jg«S»^K Jtf 5 Wtt*<fi*S 

F^f THC&oTtf, ^7Xt7^tXt'7-^7Xfttf 

£ * s f 7 v t ic f— fic mm 2 n 5 © t- § 

-9— xj£Jt#igji£ftoT^<©ld£oT, 7S^ 

T«v H^fg^<Dfi«Jb^»tg3£tTfet). fro, jig 
{IM&£U£^C0T\ x^X^^x-cZOB^tC^ffl 

[0 0 0 6] ±82©*3fc&ftK**fSLTP LL0KM) 

mmz'no t Lam-Stint* j e-©*fttw*s-r*«k3K 

K«tO, «J*a«8Sl«:fel»fc6**, $3£tfcPLLlHltt 
[0 0 0 7] ±fBO«t5aP L L@ISOHS*tT'5«^ 

Litwumim&s nx t s 3 fc&ic, ^jx.«x-7x 

[0 0 0 8] f—7"7x h U-V Fvl'ycDei) 



5 

ti, fl»Jx *X h 3 y kf - £j|iJfr c, ox- fXhV- 
^STfe§/ci6. ^Xh3>kTa-^fflTii. ISA 5 
Tl3#L&tfft{f&££^;i cnii, a— if' 

[0 0 0 9] 

3 1 -r § c i: ^±fc s s w -r 

[00 10] KT, #»4±fBLf;:!iM#iiL 

zntiznrcnmmz z mit Lx&titz t xcxnmn 
©<fc$ 5, iff-^T 

7*7- K/tfaXte 9 /^-X^laJt^T^-liS Z. t X\ 
BW<D7—7iiLMlc%X7 Z-tX-tZtctbcD-y—f-mtt 
*mft2ltzy— ; ?-mftX J ry7t. 9— ^BffjB^tfT 

CO/ ^5 * - £ fi* bJ^-T -5 5 ^ - 2 If °J^X r <y 7 
ttfllfcftXx >y 7^. C CDffMffiffilftftXf- -y 7C «fc t) ft 

[0 0 1 1] ±fax-7K^7gecDSfSl7?7£i:LT 
<0«j£fcJ:ntf, T-7*F7^7g@£: LTflDBStt, 
iW<DT-7'{4gfC*tLT7 L -7 > *iSjilCj^2.^-f-i) 

[0 0 12] ^U*/I/X* + >^rStcJ:5 h7-y7tffB 

T- 1 5 r-7* K v-< 7SHK fc^T, ii^T-y^frii 
§U9fcffi3£fcSn5x-7*£fTiIJKfc:J:»), r-7£ 
7*7- KTjifliXti 'J M-xtffaKjtfTS-es c i: T\ 

znnz^&rz&(Dy-^mtLx%.<D£oi,cmf$.-? 



(4) #F,3 2 0 0 0 - 2 2 8 0 6 6 

6 

ft LTtiJyyf 3 * ?0*J8ff§£080Rfc*tf*i!BM>W 

mty-?mm<DT-7mimmicm-3^x7-z 
ng&oiBH T- rj^t s 5 * - * « rts x t ■> 7 1 . 

10 lcWtTlB®$nTl/^t©i:tfc9^T, ±IB^<0 
ft^A^ 6 S WOr- 7fuSt;: WiS-T 5f-^ EMUSgiJIf 

[0 0 13] f fc, '\U*;l/X* + >ZrSKJ:») h77 
Zt<DX%Z>f— 7K7^7"SSi:LT(i, 

sms©i#tt%^-r § > <7 p< - 9 \m o % , ftmn 

SilM h 5 -y ^iJ^±IB9— 7 c K^^Ox-7^Tiifi 

- ^ Enontt«^-r r- * ERsflRgijflftH # , 

S^Lfch5-y^tC*tLTlB^$nTl/^t,©i:Lfcd 
±IB^cO/^p<-^ffiA^$nTl^t)cfficO 

A^ff* ns «fc 3 ic^iffli^ff 9 mmm^WL t *m?L x 
m&t%*>(ox*hz>o 

40 [0 0 1 4] S/c, ±IB#9--t73S. SDr-7K7 
?>c:i:(c^?, 0 cruel:?), ±sZ'^*-*mt)\ 9— 

ftenscinc^^o 

[0 0 15] 

50 1. f— 7xh9--7Kvf7 



(5) 

7 

2. mw&vmm 

3 . *HJfi<DJB!ittelt5 P L L [5]S§<DS§Sg7?a 

3 - 1 . mim 

3-2. S§2#J 
3-3. 3S3#J 
3-4. 

4. *mm<mwi£LT<D-v— ! f-y3& 

[0 0 16] 1. f-yxh'J-TK5^ 
0 1 (4, *^<DHfiSO^Si: LT<DP L L li]gg<Dff S| 

jjSStft-f^ifflsnsf-^ v y-7 K7 io 

f-^MJ-7K5^7lt±, S*«nfcr-^A-b 

Kfct,>Tl4, ^<D(|IJE(CWLT, 7> ? TXftcOS*5 2 
■OtDU^y F4 A, 4 BtfSl^E 18 0° ttftf 34: 

oicLxmifbris tmc. z-omm^y F5 a. 5 

Btswc 1 8 o° #[p)-f 5<fc-5fcLTiS:tte>tt3o c 
twts-rsf— -fti-ty h (Hw*r) fr65l*tt*n 20 
7A3tiK7At-^2 2fc«}:»)lHl(ESn5. 

[0 0 17] Sftf-y*t7H'30 l J-;W\72A, 
2B14, ZftZtlV-Jlt—ZZ 4, 2 5£4tK J©77 

7 p 2 0[sl|EK5A3'\On-r-< , yy/7>n— x-i'^ 30 

[0 0 18] K7A€-^2 2, +-V 7"7.£ 2 
3. 'J-;l/*-£2 4. 2 5. 6 
ii, ^n^n^* h'71'^2 1 A^€>0**BliDfCJ:»)@ 

2 0**5©SJ»Kg^T&*-**g^1-.5. tf- # 

n > h d - 7 2 o ^ oiafiaifisyw^fi 1 o t a 

(K n-f-fVy/Tya-fVy^m f-7f> 40 

[0 0 19] -9— #3>hn-5 2 0*^&t-^O-9— 

(4, FG (Frequency Generator) 2 2 a , Rtf P G (Pu 
IseGenerator) 2 2 b £ n -5 0 £fc, 4^t7X^ 
>^r-£2 3, U-^-^2 4, 2 5, P— r-f 

2 6<D#4{C*tL-n4, F G 2 3 a , FG24 
a, F G 2 5 a , F G 2 6 a #!S:tt€>n5o cn?>. F 

-52 0fci3^T«\ &*—*©@te1*HiK>MaW"rt5 50 
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[0 0 2 0] fUt-iK3>hn-72 0«C4l5>F 
G, P Gfr&#e>ft5'W'7.£S-3t'>T&€-— £<D|h]$e 

hn-720 tt* tiZtHDWimcfc C fc g <f [HISIfiK 

«t u §*-^ A^e^ns «t 9 fcM»fcfT$ «fc 5 ic $n 

[0 0 2 1] Sfc. ±f2tr- #3>Fu-7 2 0(4r- 
77t-?7 1 1^5.1^^5/^X2 7^ 

n— 5 1 9 fcJR*fafcJMTOc«lJiar*iTV*. 

[0 0 2 2] ilOf- 7^h'J-7K7^7lt^T 
(4, x-^OAtHftfc S C S I 3>hD-7 1 6AWt 
e.n5o rDStWaPfcOx-^OgSttS C S I (Siall 

Computer System InterfaceWffl<^P>tl£ 0 flRJAtf-r 
-^IB^»C{4*7.hn>'tfa-^4 O^Sk SCSI 
/W3 0-f-*OAUi*KSC S I 3>hD-7 1 6 
fcfi-LTT-##A7j£n, ^>^-t;l//Vy773> 
hn-7 1 4 t^t&snso 

[0 0 2 3] ^>^-t;W7773>hn-7 1 4T' 
f4s Aft£ft/cx-2£Ot^T, /Vy 7 7 1 5£ 
ffiffl LT-Bg«|LT, #ffi-r-*©flt|IBH!«» 
E«/#fi@Bl 3t*tUT«W6-r 

[0 0 2 4] £E»/#SlHliS 1 3T14, ATJ^n/ix- 

figf 4:?£?n5 0 E*fc£S<O-0lJi:LT, 0iRf4LZ 

{4 ifl£ £ S/II1 L fc -$C$&\ K W L T Hffl <D 3 - F jWP J 0 # 
A5nT»»0»T-*»i*tlSo *LT, WBtcA*? 

3t^iJ*^«cDn- F £:-grf fttf C OX^Jt*-* % 
L^^ofcA7J3t^JO-r-^(4^ifrfc*3-F^4 

[0 0 2 5] 7" — ~f~7% — h3>"hD — 7 1 1 lCt3 
^T14, ESi/ffSlUKl 3©tB^fCO^T, A777 
^*'J 1 2^ft^«i:LT®fflLTx-7 , 7*-v-y 
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[0 0 2 6] x^/lM'^^/tf^-rD-^l 0 
T^DYn^i^T'ffia^Tc.T, ISSr-^fcb 

tr FjsagpsKtiijrrs. 
[0027] r f jaaap 8 -rti^ie? nrcESr- * t 

S7>79 Ttt, A^ftfcKSfl^CO^Tif 4f *fT 
5 BlC^-^ CftK<fc!)ie»'vy K5A, 5Bfr5 

«^x-^2ic«LTiimEntoMft>n, t-*«des 
[0028] $/c, x-^s^iimc^Tigimci^ 

ti, ^n^ns^7>y6A, 6BtT«s«nfc», 

8KttLTtti77£ft?>„ R FSaaa58tt3V^T(±, Hi 
^a7^->*y^ S£*n 2 ffifbfc if<08!ia 

[0 0 2 9] R FjfiaSP8fc*5^T2fS{fc:Sft;fcR FB 
ft, f-/7*-7yh3>hn-5i l fc08&£ft 

So 

[0 0 3 0] x-77 hn>hP-7 1 1 T' 

(i, /W77**U 1 2£fiJfflLT, A*£ftfcx-£ 
ico^TO^fTIEiaa, ^7*n- F©afflSS%frV\ 

ftfcEtttfJSS ft fc x- £ Tfcft If C C T'x- * fafiffi 

si*fTV\ $ Tfefttfx- * # gfflsfcfffc 

■ftf-Of £ ^XLTtBftf So J±H/ffftlHSSl 3© 
y\ 4tc#tS&£ft5 0 Y>^-t;l/A7773yhn- 

A*T-**m£©r-*#ffiK:6*.S*ifLT, SC 
S I 3>Fd-7 1 6{cWLTtB^-T5 0 S C S I 3> 
r-D~=M 6TI4, A^2ftfcft£x-*£, SCSI 

[0 0 3 1 ] ->7fi»3yhD-7 1 9{iv-r^Dn> 
fcra-*tS*tt*Tj£D, FWAX2 7£/rLT, T- 
7*7*-77h3>hD-7l K E«/#SlHlKl 
3, -f>?-t;l/^7773yhD-7l4, SCSI 
3>KD-7 16, 777->aROM17, 



(6) ftffl 2 0 0 0 - 2 2 8 0 6 6 

10 

/^y-^WI^S 1 «:ttJ^Rl^i:$ftTl/^o 
T\ 77>r>aR0Ml 7M7~^RAM1 8ICtt, 
->X-rAny l 9 tfSfflJftafcifli^ST*-*** 

SBtS^ft-So 77'r>jR0M2 5fc&, v-XxAnv 
ho-7 1 9tf*fT*^#*^Wra©fca©:/n$r 
10 7A^ *«iW»ffi«StfK1S£ft5 0 *#£#flS£<DJfc<§ 
fcfc^Ttt, IW»ffltf1&W*ftSiSI«i:LT, PL LIE 

"Hi, ?tiiE-r?»<fc3{CLT, R FMSa58rt©PL LB 

#5nfc*8^5^-*tBii-rsms©HBfflftv p l 

LPSfflfE'lKSMl 7 atcfe$fl£ft3fe<D-?&3 0 7- 
^RAMl 8tC(i, $lx.l£^ v-X-fAny hn- 7 1 9 

[0 0 3 2] &}3, 777->aR0M 1 7, 7-^R A 
20 M 1 8(i, ->Xfi>3VhD-7 1 9**jaW-*V-f* 

fc/^y77/^U 1 2 (XH^v77**V 1 5) <DfS 

[0 0 3 3] $fc. C^SHcfc^Tli, ffPffiffi^WlHlES 
1 1 aAWSftSo COffffflltttHElRl lali, r 
-7°7*-^v Fn>hD-7 1 UcfcttSfi^Saai® 

30 EHgfl#£ffl^e.ft3o CCT\ ffilil«ffFg|ffi%X7- 
U-hfc-rftff. f-7 , 7*--V7 F3>hn- 7 1 1 

2x3yhD-7 1 9lC<EjMf^J:^tC?ft§o 

[0 0 3 4] HI tfeltSR Fjaai95 8 0rtgP 

filfiSti:LT, S4RFfll9*2«[ftLTa*-r*ll5felll 

&%<DM&m*m 2 ic^To r f «aagp 8 1 LTti, >r 

3^+f6 1 , A G C (Automat ic Gain Control DISSS 
62, P L L0SS6 3, MA/D3>M-^6 4 *^fl 
40 X.£ft3 0 B£A7 K4 A^»47>76 A. RHUS. 
y\y K4 B^S47>76 B%^rLTtB**ftrcBSfeR 
FfS-tfli, -fn^^if 6 lCT'l'a^-f^yjBJWWf 
^ftfcllAGClH]S§6 2lCiD^Vypl^Tbft, A 
/D3^-?6 4 S.CPP L L0SS6 3tC^LT»KL. 
TtB^?ft?>o A/D3>M-^6 4T'ti, A7]$ftfc 
H^R Ffi^KOV"TA/DSSi-rSCi:T*2ffift%tf 

tWLTttS7:-r5o 

[0 0 3 5] P L LtHfSS6 3ti, Fffl^*A*f 

so zctr\ n&m*tcfmLitMX&e*u>y9it£M 
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LTatfjTSo P L L|5lS§ 6 3 ii, Ma.tfBKD.fc3K, 
ffifflJ±«E&7 1, n-;U7^;^7 2, MfffflfgH 
§§ (VCO) 7 4, fe«ttf»fflS7 3i:*fii*T«So 
ffl*litlSES7 Hi, -Yn^+f 6 l-+AGC|E]gg6 2% 

*7 2ii, fiitf§it«»7 1 ©fcH^1-5fitBMMff^©fK 
fflaib, VC0 7 4£tB*f*. VC0 7 4ti, □ 

?8£U #fl|»7 3fctitfrr*o #/§§§7 3te, VCO 
[0 0 3 6] VC0 7 4*'!tHt) , r?.^n-y^ 

tf^JiiO&i: jbMrtotiT, * d <y ^ i: Lti^Wt© 
T'feSo Sfc, diOgltC^-rP L L0SS6 3K43VT 
It. ->XfA3>hn-7l 9fr&©/<5*— $HMWI 

t>\ fflz-li. V C 0 7 4 L P F 7 2 ©31 

[0 0 3 7] £/c, B3fcESW$Rtm£l$©ftfl504' 

-7 P 2t±, #/ Kfc?>5 1 , 5 2. 5 3tCfc()> H1$e F 
7 A 3 KJf t T^i £?j |S)£fSf4 L 9 0 • ©5 

n-7 5 5K.£r>T%MVm?7?&o 
[0 0 3 8] ffc, El nc^Lfc7v ; V7.£#gt, H Cg 

4*S£^7 K 4 A, 4 BfttflEW^y F 5 A, 5 B 

t\ i3c^5ic ^n^na^tci so- «nfc 

ttS8TlHl<E F5A©fllB5±fclEHSftT^5. 
[0 0 3 9] |hHkK7A3 tm%.7---?2ft±M<D&o 

a, 5 B\c£*)$dmm : 7t>tiz>&^ gi4t^-r«fc9 

TK2 *^5fC^$nT^<e Sfc, 'nU^X* 
t>i:?nTMCtt\ h77^tt, 0©<fc9 

K§4i673iRiKieii$nT^< cfctfcSo air 

>y F^LTti, ±EOJ:3k:LT7^vxftA^S&?), 

[0 0 4 0] £/c, iimS^Kti, 0 3©£?tC!Hl$E 

fctt, EHEK7A3jbMsHE;£tt£cfcT\ K 
4 A, 4 B^XIK, I^CT^vx^Oie^Fv-y^^r 



(7) #i2 0 00-2 2 8 0 6 6 
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hU-XbTl/'><«fc5££ttSo cntioT, h77 
* fcHBSSttfcx- 2 ^K*tb £ n« C 4: K* So 
[0 0 4 1 ] 2. tg^tt©!^ 

c c t\ ^mmcommt lt© pll ^©in^feE 

F ? << 7 1 L T ©f#14t oi^TiS^Tft < „ 

[0 0 4 2] 0 5&, ^HfigO^HIiDf— ^XF'J-V 

it «t t>, suraus ( 1 vmsaf—yz 

£7*7- F (F WD) #|qjKa&ofc*£©'v;/ Kfc« 
10 mx-7°t©|II&«§;WK^LT^5 0 

^T^tcEgiJ-TSi^SiDMV^ttt, sB^F-vy F 5 fcE 
i$U ratHK, ff^'vy F4 A, 4 BfcOl^Tt>S£'N 

y F4 tassE-rso 

[0 0 4 3] 05 (a) (4, ffiH^-y K5Allf-7' 
2 left LT F b-XS«LT, F 5 v *<DIE8*W»& 
•r§^^LTV^ 0 ClT, -y F 5©fiSJ;t 

20 iRlT-feSfc-TSi:, 0>JAt£05 (a) O^flJbt^-f 
©£:&3 0 C ©£EP b liljjVf iE&'vy F 5 Ollli, W 
*ff, KOffiD^tftfi (Xfvl/ft) tit) J* 

[0 0 4 4] 05 (b) ti, SBS'vy K5tf«Sif— 7 
2 tc^-rs FU-X^HTLT, F^-y^OfSS^T 

7 F5A^mx-^2^Fb-7.-r?.i:i:tcj;!5fl ; M$ 

30 T, fcHlb-££5!Bg*-vy K5©W»±0 t»fi%±*<* 

[0 0 4 5] CCT\ b^-y^:fi£L, [H]f5F7A30 
^3ig : 'vy KiSfi) ^Vh, F5A0 

LT90° (=3 6 0/4) ©5>y ^^WLT^S© 
T-feSfre.. h7-y<7fiLli 
L = Vh • T/4 • • (Si ) 
©<fc9fcLTg$n?.o f/c, FvA 1 /4 mlc (^\>y 

40 frf*S£«\ 

V t • T/4 • • • (SC2) 

[0 0 4 6] ffc, ±1505 (b) fCO^T05 (c) 

[mi] 

50 



Or = tan' 1 
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L ' sin So 



L • cosOo - Vt — 
4 J 



- tan' 



L ■ sin Go -s- — 
4 



\ 



— tan 



T T 

L • cosOo -r Vt - - 

4 4 



K/r - cosOo - Vt 



T 

4 ^ 
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[0 0 4 7] 05 (b) EO^T, 0 5 (d) O 

0R2] 



) 



10 



Vr 1 = (Vh- cosOo - Vt ) 2 + ( Vh ■ sinGo f 
Vr = yJ(Vh ■ cosdo - Vt Y + (Vh- sinffo ) 2 



fiV rSr^SC^TtSo OfD, £005 (d) 
14, *I*Mt4, F^AEHE&fcVhfc-grrsfcOT? 
(4ft<, K5A@IBBftVhi:f— ^jtfrj&KV tO^ 20 

«IT^5, (BU l«aFWDO*ft-e{4, f— 7ji 
ffilfiV t t F^AHi&ilgV h fclCOOT 

V t <V h 

SV r = KvAHIfSilfiV h fcfctiP, 
[00 4 8] CCT\ ±B&«HJKcfflV^fc/^*-* 

Vh (=V r) =6. 68m/ s 

V t = 1 1 . 5 5 mm/ s 30 
00=6° 21' 0. 52" 

0r = 6° 2 2' 3 9. 6" 

ffc ±f20 5tc^fM±. EB^vK5tJ:!)h7 
•y o #tJS L fcafi^ i: ft o T ^ 5 1\ ff 

<y F 4 E J: 0 Hgji F W D vmnn^fi 5 i§£lc 

[0 0 4 9] 06(4, 3ffiBaFWD<D«£*^l,TV 
So 3<gilFWDti, JgflraMM: 0 t>«31ft"9--f-«|f|5 40 
fcftStf, *^SS<DfB®£Dx-7 P X^U-vF7'r7"tC 

n5 0 C<D<fc?ftflKt-tf— ^T*14, F5AH|i|gigjSVh 

{4, ^ms^B#t[Bi-©iia^$n?. 0 

[0 0 5 0] CCT, 3{g^FWDB$©flttjI®£V r 
3£?Z£. HOmnmmw r3it, 06 (a) <D£o\Z 
LX^tCttfTZZo Off), fflWjiSV r3(4, j£ 
fcE-<0 K9AEHBS*V h x-^tj! 
I3V t©^^h;U^©^c<toTt#e.n5<ii:t 
ftS„ cn(4, ltejSFWDHt©fflttigfiVrlfc*fL 50 



fcs C<Dt*<D$m<D^vY7.*\ynmt. 06 
(a) ©0r3T-a?n, HgjIF WDBfO-'vy FX** 
^ftK9rt«fc»)fc;*:*<*3o fot, 06 (b) ICt* 
■f<fc5E, 3^iiFWDBf(D^-y F** + :/*fltt«\ h 

[00 5 1] 3{gi$FWDB#tcfc^-a4, ff£^ 

n±im&. rnxmaime (c) x&06 (d) 

So CftAVfc>i$Sg^KO!&^i;^fc>nSo C<D<fc9 
ft$JBi:ftS<Dl4, WAtffl^y FtfffiSISfcJSCT 
h 7 y fcfcjEH-r*,, Oft), CI 

F-pa&sfc-rntf, 7Ytx7^h7"^«sras 

* IC ttfifi*VJx$ < ft t) s 7^ X7 h y v 

(c) xt406 (d) ic*?mmm i btiz>i><D?$> 

So tflt'C, 08tC, Hg5§FWDB$lct#6nSS 
4RFf8^«»^to 1 {gj§FWDR#lC*5^"n4> S 
4^7FW>h7 7 ^miT hU-**fT3 C i: left 
0©j:dlc, gJBttfcttftc.'ft, l f-7-^ 

©Aliens feOT'feSo 

[0 0 5 2] ffc, 07(C, 3fg3§(C4:S#tML (3 
ISiiRVS) ©«^%*-To c<DJ;9ftfgii(0#tML 
f-flc*5Tt. F^AEIlBilfiVhti, ^ff4B# 

[0 0 5 3] 3ffii£RVSB#©fflttii£*Vr-3fc-r« 
i:, il©ti»^gV r-3(4, 07 (a) (DXvtCLT, 

fy<D7—-7lEffM&- 3 V t <D<>7 h/HRftQ-smck 
oTt#£>nSili:H:ftS 0 £fc, cOfcSdD^yK^ 
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5§gVr-3tt, lfffi£FWDB#©ffltt'i£fiVrl«fc»)fcli 
JlfcfttK fro, Ftt+yWmtLTlt, 
X* + y*|filCO^Ter-3<erlfc&3i:£:T\ 07 
(b) tiStiat, lfl£BFWDB#±9fc«fc:KSi 
4:&*C testis tOT?a&S 0 Sfc 

e»*i3Pi£R F{f^«i, 0iitidrB7 (c) x&07 

(d) \Z7T<?*><Dttf.% a •O&'O, 07 (b) IC^Ltc 
x*+>fi^i:*5ci:T\ 3fgMFWDBf,tt»tfiSWr 

So 

[0 0 5 4] ^V^T, H9tCJSa-9--^0«^%^ 
"To CCT'fciu 5 0femFWDf%<Dt§-&*7jk?Ct£? 
5 0 CCT\ 0 9 (a) ti, FvAHfraSfiV htCOt^ 
T^fB^ (lfSaFWD^r) fclBI-fcLfcafeftOfc 

[0 0 5 5] cn*1?©ltt^6t>^SJ:5t, 5 0 

eFWD«f©ffl«isa*vr50i:-rn{^ c©«»ig 

Vr50(i, FvAHfsilfiV h fcx-T^ffilg 5 0 V 

corns. f—ymnmm5ovttLT(D<^hJif& 

ftt>\ l^iiFWDB#©x-^T3lSJ: , 5t?L<^ 
#<&ScDT\ fl*f3IfiVr50ti, {gjiit- ») t> 

fc, syswKti, r Fjaagp8W©p l L0SS6 3^ji 

HT't&<&So Sfc, t?SL (RVS) 7?l«J<Dia)i 
t-flc^oTli, tiflilgtfglX 
T\ W3. <0 P L L [hISS 6 3 illHrf 5 E fc^BKi:* 
5o ccotztb, 0 1 fC^Lfcx- yxhu-vKv-ry 
1 T'tt> Br^ftSW±©Sii"9— T^Hf FvAlsNE 
aSVh«rSft*-&*<:i:T?, lSa-9— ^KfcttSffl 

[0 0 5 6] UttWlC, ±1209 (a) ICtflJtLT^L 
fe5 OfgilFWDBTt'fcnfcf, 09 (b) fcjjrf <fc 5 
LTs FvAHHteSIglCOt^T, Vh5 0TSSn§f 

^.(DM^mtLx, E©i#ic?#£nsffl*iiigvr5o(co 

rrecOKfcttSfflttjIgV r tl^-^lol©^^ bfofSft 

K^*t£, «5ffi£tf-f-8#fc*§&ttSflttjSfiV rN 
(correct) ©ffl*tt§/tV r i:|e]-73[qI<D^^ r-/H£#A 
tffflttitgV r fcra-i:***^*, F^AIh1Ie3ISV 

hN *si3£-rntf±v>tiO-ea&So 

[0 0 5 7] 3. *£Jti©fl5!8K:45tt5HS#i£ 
3-1. fglflj 
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(D P L L HISS 6 3 ©WfiE^rffit-D^TiS^So 
[0 0 5 8] CCX\ HRE»ISJC«toT«JijS«:**i> 

*MkWM8m£LX&fct%o 01 oti. ^HLfc^v 
P L L HDS8 6 3tCfeWSn-/^X7^ ;b^f 7 2©*7 h 

10 [0 0 5 9] 01 Otfe^tli, /^^-^ItLT 
<D, n-;U7^;^7 20*yh*73iSR«lMH 
z, 2MHz, 3MHz. 4MHz, 5MHz£«fc!3g 

* 7 2 0A7 h:t7MMtf 3MH z 4:SftTV5fcS 
K, xv- b- h t LTtt«AOfMHgjR*«f|6tiT43 
CC03MH z^S^ilLT, *7F*7SSWil 

20 So Sfc, CCTii, h *7SiS88n MHz Rtf 5 

tut. 3.7-is-ht>mmcMitLx, msE%m3iim 

[0 0 6 0] {gtc, f-7'Xhy-YK7^7i fc<k5 
[oo6i] cnt*fi/T*Hflfi©®j||-e«, 

#fTfctt£<fcd£$$£*i5©'T?&S#, C<Dfc#>&c. 
iiraW-f S J; ? &r-7 F v^ 7SH ^ LTf$W t * 

[0 0 6 2] CCT5fc-r\ f-7Xh'J-7F7^7l 

40 h^-TSo 01 Mi, x-7 p Xh'J-vFvi'7l*WJS 

5*l/tV3„ CCT'ti, r— 7 > ©5tsi(Tape Top)*^^ 
•y«AW5n, CtilzffiiiXtVty h# 0, # 
1, #2, # 3f0 4O©-fe**;rf> htfte^SftT^Stf 

So fit, -9— ^tfe^S-t^vhOMBiJflWRi: 
50 H^fuSTfeS C i:**-rx^- h I D # 0. # 1 , # 
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2, #3#i2^£ftTV>3o 

[0063] 9cict>ft^rz&?\c, *y~?-\mn<D7— 

X#-h I Dtt, ^«ftfel^Tlfl90-fe^>h* 
^-TUBJIlHIi: bTKSSttS t (DXh D , ±EO <t o 

s^^n^o n(orcH>, x#-m d»» ^o-ty^v io 

KD»C>6 0 071/-A (12 0 0 F^y*) ££> 
[0 0 6 4] «^T, X£-h I Dtf6 0 07U-Afc 

t>rc-oxwmm-£tiT^z>c tx\ ^-^jimt 
[0065] ccx\ m^<D2oo^mo)7—-^mnm 

fifci f-*ff 3»**Wt*tfT**o W*tf, 
l^iifcJ:§jl^S43SST:-(i, *>h^'y^t*ci8T-\ 20 

1 EHE-rS cTfctC. 1 7 b-Afclt^f— 
ZCtlCfrZo cntCttbT, 2 0 OfgilFWDlCj:* 

IC 2 O 0 7 U-i»f - WifJt 5 C t K45 0 C 
CT', ft©«fc3l£X£-F I D*^ 0 07b-Afc:bfc: 
t?Tte^$nTI/>5C^?r3|^St: % 2 00{gjiFWD 
H#£45^T\ ^-MD^ilSffSft^a, 6 
0 0/2 0 0 = 3 F^AiHEBJIBfcftSo +J— f-Bjfcfc 30 
tt£> 1 *vy FX* + D<D?I£R Ffi*§ffi« 

LTR^ta-rcfcttttl**!,^ X2-h I DAM h5 
'y^rtfcfcl^T^SBESStlT^Sfc&fc:, 3 F?A 
lsIiE©9%»c, X2-I- I DfiffiffiTt3££AH£IiE£ 

[0 0 6 6] ±ELfcU— f-i)ff<Dfc*©«jS*Sa«i: 

lt, *nmmmtLx&, PLLiejggogaps 

ZCXimiClS^X, *mM<DBM£ LX<DP L LlHlgS 

T, FvAleie^Sii, ii^coifgjiFWD^f^iHi-'r- 

W«n5o ClilT'tt, x-T^TjlJtfcl OfgjfiiLT 
■9— ?-£fr 5 i: # fc P L l HISS© g aHSfcfr o <D i: 
LTIttTOfoTl/Ko 50 
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[0 0 6 7] 6 0 0 7U-AtCfc>fcoTf5!S2ftfcX£ 
-h I D*l OfeT&V-f-mmfc-tZtftUf. 60 
0/1 O = 6O0<fc5K, 0KF7A^6OlHliE-r5P^ 
^^©^•-^yx^SiifctftSo fct> cattle 

p l LisisscDiEPS^fT 9 fc-rntf, @IkF7A^6 
>*7*-zmt)\ -mmmzL^-ttezmmcsx 

Rl^^nTX^-h I DtfjfiST't %^?%&tf3b&tL 
Tfe, *nW^©^^5^yT?, X*-h I DtfffliET' 

tttc nigucx*-h i DwnsamD, 

•9--^»mc3:^(iiS^c i:(cft§„ 
[0 0 6 8] -off), *HffiojgffiTti, x^-h I D 

X^-h I D#«M££F7A®J|toa<Q$BH 

« («») t\ /^^-^ffl^Ri^-r^idtc^-r 

[0 0 6 9] m^X, ±IS©=t9tl O^aI-9— ^Nft 
43t^TgEWSE*ff5IS©a(*0!lK:-oi,^TKWrs. * 

it, mmm^.tLxit^-u-htL, c<d^?-i> 
-hti^-y fam z.*vy?%£ticmt>nz : $>(Dt& 

STSo x^-h I DfcJSSEpIfcfc F5A0 

C © 6 0 Isl$ECOf6 H T* W^-T S / ^ * - Z ftfOfOS. @a 
tLXlt, 1 OlsiejS^SatftSo CM, 1/^7^ 

-^ffl*rco©ffp«i (»iittfx7-u-F) Raffia 

[0 0 7 0] ^Ct'^ *Ha5©®!BH:43^TjaWi: 

ffifi«*lc#6n* l FX^^yfe/itxDS^R Fffl 
#<0SJB»^aT3&5*^ cn(ir-7jMf3iIS©l@a 

K-^fc«n*Kvi»lllE^^h;l/ (Vh) i:x-7^ 
ffilJS/^ F;b (V t) O^figT'fe 9 , cn^LT, 

^ >y F X* >»§R3 ft ♦) K ff 6> ft 5 UW&WM t L T 
[0 0 7 1] CCT\ ±K©i9tC /^y-^tt©^ 
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»a*&#ntf, 6 o/ 1 o = 6 1 Lrmztiz <t o 
m©f@S£#a6£><fc9fc-f£>c:i:££3o lCT\ m*. 

txDgff^»ffl»^3fflT-feofci:-r^o mmm (x^ 

f@8St^3f@ (o3^¥J$ft«tS(=3) Ttt, ^?t#h& 
So HISKIi, £®K«<ZHB»tfl OfflttlfcTfcftlf, 

X7^vX-vy HcTtE, 3 7U-2* (3®) ©X+t 
>%fTAtf«fei/^c:i:t*5tOT?a&* 0 CM, F^A 

3 m^tcta^-r^^ coF^Ainte^^ ±sel/c6 

F^A|iI$i<Dd^{c#$n5ili:lc*5o BP%> 6K7 
«{CO^T<Df¥§fiffi (I7-U- h) *H«Ci^Blffi 20 
[0 0 7 2] Lt, ±E©«fc?fcLTtf-^ftft4>lC 

®&mm c* ticmz ns^f t £ nrcffp«iEgo*i > 
mmmt lt.pl immmmmmm 1 7 a (ia i # 

PI) fcKttU f-ftffi^, S(c(iii^S4B# 

cffiffl-t4«t3Jc-rntf «fc^t£>-ea&5o c©pefi 

»^^Tsl<46e»nTv^o ccofcsb. +>— ^(cin^ 
ii#©ifgigfc«fc5S£B${c33tt 
SPLLiaKoS&ftfcLTfc, tV F&iflc^N" 

[0 0 7 3] cn£ 9 *H«S<D«ffi-p 
It. **-h I D%ffllffiRrffi&K7i*lHHEKH, ro"^ 

•tf-^BfE&I^T P L L®B&<DiEflSE*fTd J:3ES 
nSo *<:T\ cn*T<DBM8©ti:«>i:LT±ELfc 40 
HSgfeftOK^JREo^T, 01 2©7D-f + -h 

*#jabT«ifi-r*. c©«B*fto»3ttt» MAtf, 

CDT-&S„ 

[0 0 7 4] Jtf , ^fy^S 1 0 1 K*^Ttt, 
1 D<DaKES7U/-AS (FID) 

y&im&.t-tzs&ffl&tDTim (l s h) 
H8/*7*-*ffi©nrg» (prm) 

■9— f-fgiig (S CH) 
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F I D=600 (7U-/0 
L S H = 9 
P RM= 1 0 
S CH= 1 0 

£&So 

[0 0 7 5] fLTKXf'yyS 1 0 2 ICfcl^TtiU 
7.£-h 1 D%SSERTfil4K7A|HllK85( (PSD) 

<l<07.*-h I D%«UERr^&K7AlHHKa (P 

sd) a, eaiisufco^-f-fgjss^s cHtbT, 

P S D = F I D/S CH • • • (Si) 

T*46 5 nSo ft CT£ L fcrtSK L tctf^ ItmttHc 

it. 

PSD=FID/SCH=600/10=60 

t&So 

[0 0 7 6] ^<Xf VfS 1 0 3»Cfc^T(±, 1 
*-*ffi<6;fc9fc*iJ9STi^*«*7U-Aft (FR 
M) £)£i6£o cn«\ 
F RM=P S D/PRM • • • (S2) 

FRM=PSD/PRM=60/1 0=6 

[0 0 7 7] Of'©7x-y7S 1 0 4Et5l>Tti, 
©1 (HNM) 
3lJg (SCH) WELT, m^©«lfSK:«tt)»ffi"r 

-*{mrc*)\zmK>^Tz>n%m>b7\s-i±®. (fr 

F R L = L S H/HNM • • • (S3) 

lt. i o<gji^p©i x*>?ytbrc*)<r>m&\mmLik 

3 fttllSlClt. 

F R L = L SH/HNM=9/3 = 3 
£&So 

[0 0 7 8] «±T'IIMiLT©/^^-?^lo 
tz<DX'h%t>\ ^©Xf7 7"S l 0 6£i5^T&. FL 
L<FLMtS3AWWSiJJn5„ Xf 77*S I 0 

6tT#sas**«»6nntf % i o{gii-9--^nficgE 
ctigTcomfe&mmwThzcucftZo corns 

kit. Xf -y7S l 0 7 £Lt\ O K LTOWWrHS* 
^TTdi^c&So CfUcftLT, Xfy^S I 0 6E 

[0 0 7 9] ffi^Tm l 3<D70-f- + -F^r#figL 

r, f— ^xFu-vF^^yncfcitsiSiSS©^ 
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ayhu-? l 9#H?7f3o 
[0 0 8 0] CO;l/-^>t4o^T(i:. ft-fX7--y7°S 
2 0 1 (CfcV^T, Mx.lf*7. hn>tfa-^ 4 OA^-9- 

XtmZtltKD-VibtUl^ Xx-yT'S 2 0 2tCiitfo X 
f'>7s 2 0.2tcfc*^T(i, 81*. tf, +J— jpnyhn- 
7 2 0*tolW;5Ci:T\ 1 O^ii-9— f-coKftt^S 

^h'J-7F7^ia, lOfil(FWD) t« 
"9— ^ijf^Uff-rSo fi!<X-f77*S 2 0 3££^T 10 
(4, 1 0«tf— ^^Hff^nTl/>5^ffi<DTT% PL 
L (HlSS 6 3 fC fcl ^ TWffiiMi t * 5 3fg©>< 7 * - £ © 
ffi 0HSE><7*-*«) i: LT, 3c3 lOOffi^SlflL 
TXf'^S 2 0 4 tJttfo 

[0 0 81] Xf'^S 2 0 4lC:fc^T&, 0 1 2©X 
r >y7°S 1 0 5lzT#.tbibt\fc¥i%it?%<Dlcmi8.>%m 
^:71/-ASF R Ucfc>fc^Tf#e>nfcM8^* s A7J 

{g^DX7-U-b£\ fpffifl^mUSS 1 1 afcfUfflL 

7S 2 0 7tlS^Tfigffl?n5feJ6, tHJAtf7-^R A 
Ml 8 leftLT, W»/<7*-*ffifcttJStttt2-nTlB 

[0 0 8 2] iBK Xf7yS 2 0 5tCt5^Tti, §W<D 30 

'ttiSttfctttttf, Xf7^S 2 0 6CJtOo 
[0 0 8 3] Xfy^S 2 0 etCfc^Tfci. £TC0Hg 

*##5>ftfct§£{;:tiXT'y7 , S 2 0 3tcM3 0 Xf7 
7S 2 0 6^6Xf 'V^S 2 0 3 fCRofc £ 
ft $ T*3IfR LT WcffiW^y * - * ffifr 6 ffi<0» < 7 40 
^-^ffl(C^J|^ToTX7 1 -y7S 2 0 4W»<DjfflS* 

[0 0 8 4] -2k ^T<DiSS^7^-^ffltCOV^T, 
X7-b-h ©tfflJRtWSffctf »7 Lfc fc LT, Xt 
-y7S 2 0 6KTW©IS«*qi&ftfci§£lCl4, Xf7 

7s 2 0 7tcat? o 7f7?'s 2 0 7(:^>m cn 

$ T fc $ £ ft fcHtt / < 7 ;* - * H cT 09MBffl*# 

7^-^ffl**4&*t,©-pa&So ^LT, KXT77* 
S 2 08fcfc^T. ±IBX-r7 7S 2 0 7tt*5l/^T5(<i6 50 
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fcW»/<7;<-*ffl*\ ^©^7*-*<DlESIfl£LT 
P L LIOMieiMW 1 7 a IcEHS*, 

* sem©* ijbu^s*^# e> ft s c £ & < , c <D;b-f- > 

X*-h I DtffcaiSftftivKjJiT&Sfca, CCTii 

ftsfcfc^Ttt, ±12 P L LgflSfEfiEltftg 1 7 a icEtt 
StlfclHHI*, /<7*-*iPJ««33S i*ta*-rsc 
4: TP L LHI&6 3K4*.4Uf, m^fb^Bj ?> fr<D3l 
a«Sc«rttSfk^tfc*ffSLTjBiEJCP L L0SS6 3£ 
fijft£-£§c:i:tfT*t5 0 ol:^ 'J 7/1/* 

-fAttfcffift/cP L LIU!S©HS*^S*n^:fc©T* 

[0 0 8 5] £fc, Xr77'S 2 0 5 tfc^Tft^* 
jbM#&ftfc*£, £ftte, gBB»tf*7Ltt^g»IST 
X*-M DfftfM&tirzZtlcft&o cftti, gBDI 

sa<»7 % t b w t r § -t > h icioa L/c 

S T left e> nfc WS/ < 7 ^ - 5 M i: © JFfiffifitli DEMI L 

77-bX-r?>/c46©»5!iai|^T$tiSo 
[0086] ±Etfc«raiiflFfc:tttitf, i^SW 
»4:**^7^-^ttlt?i:SnTi/^5*V 2JW±©'< 

W#A^7LTPSffiAWe»nfc&. *<DH»W*fc 
%5/^7^-^^rStRLT, Xr77S 2 0 3~S 2 0 
8 $ T*<D$fl3£Hfff Si 5 tcl-ntf <tVt>OT3b5o 

ti\ ^-f-^tTt>nscri:»ca**/<7^-^%»iSE 
[0087] 3-2. mzm 

ffi©f-7X h U-7 K7^7* 1 IcfeoTIi^ 9tlc 
^ft^TzZolc, 5 0fgil~2 0 0ffiJISS©iaji-9— 

Tt« PLL@880SBilBttaift±tipriigTfeS*^ 
5t©WWKfefe7fcJ:5£, iBPS©fci6lca«^* 
i.-9--7 c iig(i, X^-h 1 DOl«BES7l/-ijR 
V, !Bg^7*-*ffi©Rrg&{c«fcoTifc£oT<5fc 

mm?- f-mcttmMZ'i7?<DimMt%:Zo la> 



23 

[0088] *£T\ *nm<DBmtL-ai., mm-v- 

[0 0 8 9] El 1 4te, 2 0 O^jlFWDtC^S-y— f- 

££t7-3T^-5f»^ 2 0 0{gi£<Dif3I-9— 

tf-T?>^<D2 0 Ofgii(C^fc§$T(DiQjiimtC43V^ 

T\ #Rf;f 1 O^M^JIJf LTr-7'^T^-&5 l~H 10 

*S^Z, ft£0 1 3<DXtV?S 2 0 3~7r-y7"S 2 
0 8tC;^Lfc©3I£slfrr3ei:?\ /^-*<Dl$g 
ffi^&S&QT&So CcD^dlCtnif, 2 0 0fg)l 

^-f%i7oiti;feoTtPLL mssco g asia^ 
fT9ui:ATO> MAtf, lW«o > 2 0 0fgilf$tc 

fctf 5 P L L le]gStDl4|g^#-r§ C t & pJfjg££3o 
[00 9 0] 3-3. ?g30ij 
£ /i*HSI<r)JBftii: LTf±, ±fBlf! 2 0iJ<DfSffl £ LT, 

gams^y ^7-<W]ftmcmm-£5ctt>femtz> 20 

[0 0 9 1] HI 5 & 2 0 0{%my—?-mcl3V2>V 
7*1 T*li, cn^M^Wtx^-ii^^LT, 

fettfi. igtDj;?^, 2 0 0 {Silicas -9— 

[0 0 9 2] fCT, *^Sg©mi(cj3V>Tti, 0<Ocfc 

t, sis 2 0 oi%mic7£ft-$-&%%-v<Di]m®mcii5^ 

T> ^tiO, 01 4cD«^i:f^1itc, 1 OfgjiWfL 
fcPSI»»^7T, LOiDflFIICfe^tfe, PLL 40 

[0 0 9 3] 3-4. fg4#lj 

TUj^LTi^^ mmaz, 01 ec^-r^ici, 

T, mtf 2 0 0fgj§FWDfcS5£T'<DtajI©Pg£:fc 
V^Tf- ^fia^ffcLTl^StfffifcfcoTfe, sg?»7 
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ti. HI 2fc*Lfci§£<fc9fc1t*lt£«:&5a\ «3-f 

7 a Begins' <7 * - * ffiORisas^ as -* nn 

[0 0 9 4] ft*. ±l2S2ffi|~SS4«|fcLTtt, ffil*. 

«T2 0 oflsa^e.«a%fTr?T, as<D 1 m&uiWit 

[0 0 9 5] 4. ^HSfitDJgffii; UTW-^ffi 

i: 5^3? 1 mtisifz*#mt. LxtsfflLftto 
mcmtiii. 6 0 F^AieiteoiEHrti?, i^-rins^^ 

[0096] -mma%my-i-mct5^Tt,$, mnn 

X<Z>Tcib. PL L®8£#LT#SMSEtt*-»fc# 
*.TVfc©Ttt, #fffiaKEWJStTP L LlHlSS^jiJE 

[0 0 9 7] IMffilfcLTfct, cnfT(D||iSg 

DSrfSffif 3fc&fc, »*TPL LHBfC^S/^^ 

T 1 OffiB-9— -f-*ff 3 t Lt> 6 0 K^AEHErtt/^ 
7 ^ - #flS£i~M L T 1/ ^»Uf , ^7 ^ - * tttfft A£ic 

tt& Q ~d*k>. m4mit, p l immcMLxm^Tm 
m*fidct*<. v-rmasifzxz-h 1 d<dw 

[00 9 8] 01 7©7n-^*-Mi, HOiHit 
-*M!lf^%*S'r-5/f:i6©>'Xf-A3>hP— 7 1 9<0 

■9--^*^#5.n/i<DTfen(f, Xx-y7S 3 0 2lc 
■SffSIIBft-r*. ?LT< ^©Xr'y7S 3 0 3{C*3^ 

rti, ^7^-?Mit§s l^a^-rscfc-*?, P L 

[0 0 9 9] ±IBXx-y7S 3 o 3ST?ojaan:«to 
Ts -9— ^A^Tt>tlTt/^m^TT\ PLLIiIgS6 3 

OT. ^f-y7S 3 0 4tc*3i/^Tfi, S«fefi^€» 

I DrtM*msnS©*ft#f«o ^LT, 
-h I DA^WSnrcOTtfentf, Xr-y7S305fc 
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y h <r>9cmm^ n l x <d 7 ? -t x # 517 l it c t m\ 

giJSftftfcf, C<D)l-i-y^:m^^Ct\Cts.^ 0 
[0 10 0] fcfc, ±B5ffl31!lfWKfc^TRj£SnT 
i^fcSSfiffitt* #!lxlf. x£-h I DtfttHftoSr^©* 

fct>#*5>ft-5 0 10 
[0 10 1] f/c, ±E»1 S3J~£4 0y£:fc^T, 

^-^flo^m*^ ~y?T-3b%t>\ cnti, ha 
-^fcmznzn&mimB&BT'tbt), a* mm 

ft, 3£Wlfflfc/<7*-*ffiC>1fl9«**?Tt>;fc*^ 
200/<7 1 007 U-At#fttS C tfc 

%%t>\ ¥&it7u-hmff&<%rLimm<D'£imm 20 

fCffi^UftVo $Rt£ P L 3©L P F 7 20A 

(i, 0 1 0lC^LfcRlgXT-y7»«tt) t/J^v^nJ^iH 
(0>J*.tfO. lMHzglOXf'^i) Al^?n§ 

[0 10 2] ±fEmi^J~m3^Ji:LTtt, PL 30 

L@Sg6 3©WS*ffd tOfcStU S40flT*ti. PL 
L IHIKS6 3<D^?*-2%nI&-r%<ltT*X$-h I D 

P L L0SS6 3tCfc'V^Tor^-r^t^i:*5^7^- 
WfclSSSttS n-/<X7*/l/* 
7 2©*7 h*7«ift»^ VC0 7 4CDff»iW38S£ 
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